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AN INQUIHY INTO THIi NATURE AND CAUSES 
OE HTATISTIClANa* 

IW Lbhur llAYvoni) 

T hk KhEVATioN uf hUndartlH uf flUlinlif'iil wurk in lliiN njuiilry Ita-H 
lun^ Ih'cii n'K«ircl(*il a« nno nf Ilia inaj(»r ohjarlivas uf tln^ AiiUTirrm 
Sliui.Hfirul A>y'ni’iiitiun. Fnmi limr lo (inia projKiwiln have. Ihmmi nindn 
lliul IIS n iiif'iiiiH lu timt nut tin* A-HHOOiiiliun rluK^ify utmI gruilo iln mnii- 
lnTs, (Imt rvoii hn wliu riiiiH may rnul liuw koimI nuy ^ivrn hfafinU- 
riiin is, and wiml, iln^rni* cif prof(*.ws5oiml htandiiiK In* in lu- I 

ani Hkt’ptiral uf I hr rflirac^y <if Mirli nirasim s, '^'^A basir na 

wiiM |Kiint4'(l uul KMiuo yrars ngu liy a CunuiiilbH* riii AHsoaialhni INilicy, 
‘lii s ill llir fai'l. that qufilily in Mlalisliml wurk is vital, and rxirnlingly 
diflinill (u Mirasnrr in ilM varinns inaidfr^lalions , . . rpian1ilaliv(* 
nn asumiirnt^i (hui'Ii as yrars uf (mining ur cxia^rii^nrc, inddinatinns, 
ufirn H*iinnt*ly fail fu ndl' rl vilal flifTrruiif'f s in i[uulily. It would 
hr a diKM rvir<^ thr prufr^^iciu if rulings jiruinulrd \Uv aclvaiurjuriit 
uf ()ip h (it, ami it wunhl Im* < dingly fliflindt hi hirns^-h ilppi^Mh 
idilr raliiiK^uM fhr lur i^i^uf qnalily/ 

Anulla r rlillii nhy, |N«rlnjj* ^ nu |i h-iMr, is uiir inaliili^y sali'tfin - 
hiiily <u aliMV^rr th*- What in a hlali-^liriunV lu>r r-lati^'tiidaiH 

raUMid pftHly di : * riKi t] i "Da y au- iiui, n ^ suna- wrlh i 

rrruTir4iiisly ^aid uf ilu' ,\ti'iihiMlist^', ”’»*np ii^ upl";’*’ ila y nr*' many Kiiaht 
uf 'Ihi ' mah* » it (i’Xt'ri’diii|,Oy dilliinh, if nut iiupi' ahlu. !ii Ui 

driinr and I'h '^ ify th* in ir* tu malu^ h-jp i)du a M paraOun iiilu apprupn * 
illr Ki^ad* ^ and rlav^ -, m atly Jah' l* d and n-ifsli^d fur unaSaty and 
i'unt**nt. lh+u|i'^ un * rvi n u-Ml riMk ^ fjivr m* l-rlj» rhr>* 

nil* I’uiarriad wiih main r-T ni Liuh ’thal ih ^ lintr, and priu 

ilin'tiuli; v’dih iru\'i Uianyial ', *. ami lini du d prud- 

mis; inui woh \\U\i\ r.dli d "p^ r< 0 (iii l jirM^h in * " Wwi. 

if, a> liM^ h< Os npdy j ai'k ''fnndinn.* Jo’mIIv. tan in i jv a litf 

ihuilKht/' rni^dO it hr Vi*H Ut lun ahr th«’ >\’iii i \iriaa a - En*u ' U 
lonkrd ii|Hai Srh^dar :rf M:ui I Vn v,iiii» hnn tiiUL, \\\rAi 

hliidl MiY id fu3i< Oun f and rhiua' Un i ' 

* I'tff 1 A'l 4- " -j-5 -*s i i 1 H 1' B <' - 3^7' . i ' I'! • * 1 g ’ * c 'V s r -i • f’' ai ^ 

l|< ft ll I 4 Ua,/.* , Sri I -J 1“ 
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AMKHirAH HTArif^Tit:AS. 


0)10 of those aphorisms which slalw a gi-noral tnuli jmitrTfrrMy 
that a atatiflUcian is one who is vetiwd in hniicllinp; data. Tin* f-ay?- 
both too little and too much; it Im-oa us still in iRnoranei’ m t*< Hj.’ .-r- 
Bcntial manner of such "handlinf?.” The variety of i>)arr.^ in wirirh we. 
find persona dealing will) ataliRlics, nnti tlm rnri«e of vir-tts thrjt arr- 
held regarding thorn, have douhtlcM nddetl Ui the diffinilty of •.nyiiat 
what in fact atatifllicians arc. They have hing iH^-n mnrJi l.<'littVd nnd 
much overrated. Uyaomc they «i« looked urmn fws merr« d'di diww i sorw 
of dead records; and by others as brilliant gmiutees wlaine mnile irmtie 
magic enables llicin to diseover Inw-a and even to innietrat*' the fouiii'' 
They have become indiB|)cn»al)le in the physiral, biohtgiral nnri mriwl 
Bcicncea; fixtures in govcrninenl; invnhinhh' to nil who have nxcwi to 
grind (which causes them to be s(‘eii on Imtli sicles »'f rojiJrMvrrsial 
fences). They are thought cajiabln of proving and dirsproving tmyihinK 
And they arc aoractiraes inclined to believe ihenwlve^, if only given a 
real chance, better able to run businews limn the businrfc* furu whu 
persist in being .so blind to their cnpnciliea. They ore regardtd m itb suw- 
picion, with pity, with admiration, and even with nwe. Tbry nr*' 
lauded, quoted as authorities, damned, and made the sulqrct of nnrfJi-ni, 
jokes. They arc not only lilllc undcrsloud by others; they insunirir iiily 
undorsland Ihomsclvca. II is high time for them to examine their vari¬ 
ous aspects aud conditionings, and say what place in the world tliey 
propose to fill. 

The most obvious, and indeed ihu basic functions of a si»ii»tirjno 
constitute a trinity, with each pari of wbicli lie cannot fall In 
himself. They arc the assembling of numerical data, their nnalyw, and 
the interpretation of the results of such analysis. It. n^u n linp|H-ii«, in 
the divisioti of labor resulting from a highly organised mn'iciy, that sna 
all of these three functions will lie, or can be, jK-rformed by the f-nin- 
person, This, while making poHsiblc a grttnlor qumilily of (uitinii, im^i 
its disadvantages and dangers, and doubtlcsH enures a giMni <h al of bud 
statistical product. It is apparent when ojk; thinks nlHOil if, tbongh in 
practice it is sometimes overlooked, that lliose who nAHi-inble datH 
ought to have some idea of tlic purposo for which ilii> dnlji are U-ing 
assembled; for the methods of collection which an* appr«i]»riut4< fur unc 
purposo nmy be quito inappropriate for amillicr. It is iinjMirlwnl, Imu. 
that those who analyze statistics should know tin* nnlun' nf tin* tlulw, 
their sources, and tlic molbodH used in their eollei-lioii. It ulsn winild !«■ 
well for those engaged in such niialysis In know just why they me ibu!. 
engaged, and to concern tlicinsulvcssomewhat willi tin*imsxibh* in<* r 



■TttH Nawhk anb Cacbub or fiTATiewcrANB 


prciUtions llmt nwiy be pul on their And Ihomj who Inlerprel. 

fllAllAlirnl analyses ahould know oomelliing of the mcliKHls of llie nnaly- 
FfoA and of the dole used, if lliey w'ould emfoguard lliornfielvei! agninsi 
reaching wrong conduBioiva. 

The user of slatintical data which lie hitnself lion not otmemlded nmy 
f )0 left in ignorance of the reliability of their oourecs, Ihe care or lark 
of care with which they have been collected and arranged, or even of 
their exact meaning. Under auch conditiona of prodiirlion of hi.s raw 
inDlcriul, the HlaliRlicinn, na Man Thinking, will be fully ronscioua of 
the dangers to which he in subjected, and will not rely loo irnidicilly 
vi)X)n hia lualhinnaiica to prod\icc for him a deiH'nihibln finished prod¬ 
uct. Now will be the liiiio for liiiii to bear in niiiiil Ibal warning in 
I'ilderloiiN' I’riincr of tStalifiUcii wbieli is BOinelimeH forgoUcii in the 
eiilliuHiaHin of "bniidliiig" data, namely, that no amount of knowledge 
of retined KtuliHlirul inelliods ean ever give value, to .slntialicH lliul have 
been collecled on an uiiKound plnn.'' 'I'ho dejH’iidence of ftci^urulo hUi- 
tislienl data ou preeise definition, and on Hlriel n<lh(frenee to sucli deli- 
niliim in the assendiling of the data, in loo lillle HlreH.sed liy many 
wril4>ra on htaliHliea and eviui by some HlntiKlicH-gnlhtTiiig ngenchta. 
TliiK i.s nuforlnnale, iKcau.se it mldn to iln^ (liffieulties of llit« sUdi.t- 
ticiiui'.s self-eduejiiirin. lie will hove Ui learn, in sniiie fn.shioii, iti Ik; 
always careful Ui ns.snre himself of the meuning and Ihu cpiidily of the 
(lata lie uses, cortslunlly reniemlMTirig, as lloberl K. f’lmihloek Iklh 

warned him, Hint figures do no), ... tell the Inith, and llial "it 

is never eiife for )nirj«iM's of eninparisiin to nei-ept, published stntistiea 
at llii'ir fni't< valin* witlinul earefid eenuiny of their liinitaliniis.'' 

We eatiiml iivcrlmik the fuel that users of .stalistjes, .stalislieians ns 
well ns others,*nre consiMuily in danger of contamination from (he 
IH Tiiicimis nolinii in general rireiihilion that Ihe greater (he ipiaiitiiy 
of nnmeiie.'d data iluil is made available the more we sball know about 
Ihe world we live in An inest iifabh- (iiiioiml of error lia.'- Ik en h:! loove 
niion the w«trld beeaip'e faulty, tin'de;iding, or diiwarigbl fab.e data, 
by rea-oa of their neat labiilaiioii nr tlieir )iulilieatton in a govern- 
ment repot t, lune bien taken ni fore value. Atid if, iei 1 .‘oi-ihm I, 
preparation for what ■ u]t)ienii lieally ealhil iintioiial defeiue geii- 
eriile.s a in-w etati^ileal fe'.i r, muih' l> vel'!nad>d l■(ali''t^l'i!^tts men 
ffli'idii-in!/ will be le-Mlrd to K*ep ;i iii.ii>jdly tiaive etiihu-iast-. ii«iii 
raiiifii'iiig sliips Willi 'Inn ami t• :dii<i.vwav iiinl king- t,!u!dity 
of .stali'-iii'al raw loateiial i'* gojog lo be i specially iinpuriiuit iii ilo' 
po'seiil I'rehs 



The analytical fuaction of the aUlwlimn if* fV^rSitop^ tw 
stood to require elaboration. That is where he chiefly gh»r!-e nt shr. 
exercise of his technical profleieney. It is iherr llw'S !ih Kwp f»f th<- 
mathematics of the new etatlslica will him apart lu’" hwi* 
fellow men. To ho Bure, he may at limea, in Jub for forrai. 

Bomowhafc neglect approprialenmi of manner or of maU^'r. In hiR 
state, how'ever, he will crilicw liinwlf nl. every step, anti l.y 
on maintaining arigid scientific skcpiirUrn avoid the pitiaHs of 
either Ida tialaor his ijiat.hcmnlic« Imi implicilly. In ldr» hw iw*j.hi>»n 
cnlcd state, before he is well seasoiu’tl, he inny i^'rhap* TH’ddy }i)> 
reputation liy too great doiK'iidenre on the dernier ler d K,f y 

and by giving loo loyal allcRiaiice l«» the dm-lrine tha* liy formula* full 
things are powfible, even the. jiurificnlicni of IninPd dniia Ihii thad wp 3J 
be but a passing phase in his education, from wlio h he wjU rveohmiHy 
emerge, perhapabnlllc-BCnruHl, luitwisiT. And having p'tnirged, hen ill 
listen again, ond more ntlenlively, to llie jirwhwtri*, mho Im-fure* hnd 
seemed to bo talking inoslly alKiut the intfchanic3« of iho Irmle. I|ip m ill 
be inclined to agree witli Horace Secrisl lhal acrumt*? hriow hdgo af sh*"' 
Btatiatical uidla used is quitn cswniinl; with Martin 1‘. IVd?. that 
''Btatislical manipulation ennnut lie exjieeU'tl lo nuikc op for had 
sampling,** with Jerome 13. Cohen that "ilic coiitifiiimis ripjiliratioM of 
a largo menauro of common mctiso, caution nnd n’».w»fj!iig sk' ptKi'im 
is by far the safest bulwark ngninat error;’' and with th urg*' \V Sjs.dr' 
cor that “you cannot innaler Hlntislics wilhoul jirn»'iiv««,'' 

Although it is in his nnolylicnl fiinciioii timl the siaiiHticmn rimlh ]>)<» 
most stimulating exercise, it ia by Ida iiilerim-lnlinii of lh<* r*-Aol«<s «•( |)i«, 
analysis that ho is likely to liecoroc numt|io|n)iarly knuwn- ll ii« ihnnigh 
this inlcrpretAtivc function that he is supiswi'd l«i nrrive «l «u*m« rw, 
solve problems, discover “laws," and make prnplirH*'!*, I^x^rpt i« 
for the mathematical RlntiKlieian, \vlins<> gTcaivut r«(UtTit>wii«»ii t** 
statistics is said lo he tlio development of ihwiry and Ihv di'vi’*)OK id 
methods of onalysis, inlcrprcluliun is the goal nl which i he 
work is aimed. In Iho oascmbliiig niul itimlysirt of f<lalii.licrtl titiUi n 
thorough knowledge of the field in which one m'orks in Mi'isiwory. Ihick 
of oil tlio figures nro things or imraons, nlmul which the «irtti«iirirtn 
must have somethihg more limn a amallering of ktiowliilge. lim in 
interpretation—^in drawing inferences from alnliaticw—llda mHM-.t).iiy i< 
soraetiiiics disregarded. Thus pKcudu-slatutlicinna often rome p, 
conclusions. Tho varictica of faulty inference, with wuni' indicaiinn «<f 
their couses, aro auffioiently touched niam in Profcwir t’oln-n'si artirl.* 



■Tub Natuhb and CADaea orSTATioriciAKa 


S 


f!hLiU(id The Afiauac 0 / S(<Uw {«:0 in Uub JotWMAi. for Dectinlwr 1038, to 
('D.ll for nn discuFmion here. The expert stAlmlimn, of eautw, mnkea no 
KUrh errotifi. lie Ima been trained to question not only all bis data, but 
every step of bia analysis, and he viewfi his every interpretation with as 
skeptical a scrutiny ns though it were the work of hia least rcsjK'clcd 
fellow Blalistician. Even when ho slips into prophecy—or forceasLing, 
ns it is commonly called in the field of busiiicss-he will protect hia 
Hcienlific soul by imiiiLing out lliat stalialica alone are not a sufficient 
basis for prophesying, and that he has had to make certain nsaumiitions 
which lime may prove unwarranted. 

It is by this trinity qf funclitma- -tbe asseinbruig, niialyals, nnd inter- 
])relati(ni of numerical data—that the HtnliHtician is ehlofly recoguiacd. 
but lie has anollior oifico, essential to the. most useful exercise of the 
other (liree; he must in some fashion be an author, a user of words ns 
well u.i malliciiialicH, It i.s here (hat difTicullieH will he met, comptm^d 
with wldch those of KlaUHtirnl lechniciues will at limes seem Irlding, at 
least to his r<*n<lf*r.s. The difficulUos oriKo not only from what Sir I'’raii(>is 
Ciulloii called "the uncouth words’* used in iiiotlcrn statistical de.Hrrip- 
lioii, hut also from tlie failure of llie cotirscs wliich the sluliHliciait look 
at the university to reach quite this rc(|iiiremeiit of his work, nllhough, 
to he siir<', they drilled him in llu* jargon of the. Inide. Pcrhaji.s it would 
he hypereriticiil Ui say, with Sir Arthur Quiller-t’ouch, that jargon is 
“flaccirl writing to which flaccid ihonglit iiisliiictivciy resorts;’’ hut one. 
wsniders now and then what would happen Isi hlalisties if every slnlisli- 
riau .xliould strive lialf a.s linr<l to learn tlie u.se of language ii.s lie. Iins 
striven Ui learn the ij.mi of f(iriimla.s. I’liforliiiiately, Ihcre will always 
ho (unaieiiis, or mere writer.'*, who will seek to |sipulnrize the n^snlts 
Ilf the slalisliriaii's work, anil who in so doing will gild iiiuiiy a stalisli- 
ral lily. With their more facile writing and lens eareful thinking, iiiid 
fne of the ilihibilioiiH of IIk* srieiitific attitmh', they inny di 'toil, or 
delihenit<>ly iiii>-n'.i‘ am) fah ify, tlie .‘.tali.slieian's work that n floml of lit < 
will he pill inl*i eir*'iiluii*m, for which llo< iiiioieeiil !'is,ii'<(ii'i:iii hliieelf 
iiiiiy gel nil the hlniiie. liveiitnnlly, |s rhnp'i, i|ii<<iimy foii i- the .Hl:ili‘'li- 
ciim, ill s*'lf-ilef«'iiK', 1*1 tin* inieiisivi' eiiliivnlion of ilie jirl. «if U'-iiig 
langnngi' l*» reveal more el» nrly u* oiher« tlie .•■eerel'* lo* goes l«i ,••■0 loneli 
pains to ili'-cover for hinro lf. It i>* not wiilitmi iiigiiirK'niiei' ihut on** of 
the si ^.t’ioiis of this y* Jir's Aiiinml Mu-ting of tlm h'inti'-lii al A’ in ininin 
is being (levol* *1 Im ,'i •li''eii>.'-i)in of what i'< d* "I'rilH <1 ie> "|iiiiiei|iler. ami 
|)r0W'diir< !i f*ir lUillitig ano.,;, |in:-iii> ■ i-late-tii -. ie|jort . " The inqilii'n- 
lion is Hlllllary that in the field nl t"llNjlli -,'i, at le;e.l, l'l•meUllllg llOII-l 
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bc done better to bridge the chasm between the inakerw and the defiired 
URcra of ntatiatical roporta. 

I have aaid little, and that but indirectly, about the cttUHOs of slatiRli- 
ciana. In the beginning, before statislica had beenmo an popular na now, 
it is quite probable that nuinerioal data were sought and iiml almost 
wholly bccaiiRo conimuniliea and individuala had n alrong di*Hir(' lo 
know more nVjout tbomHelvca and the world llwy lived in. Doubt lew 
even then, however, there were aomc who seiiHcd llie value of wlalirdies 
tia means of suppnrliiig their sides of arguinents and of jiiHtifying their 
actions or iiroposals, In later years the seienct^, pbysiejd, biidngienl 
and social, found HlalislieH invaluable, aids to uiiderhiainling and tlis- 
covery. But it Iioa been the growing belief in llte effiraey of figures to 
jirovo llniiga, to provide answers to baflling questions, and to reveal 
the future, that has led to the present widespread use of slalislies and 
statisticians. The. ciiikblike faith of the public, including bu.siiussmeii, 
social refonners, politicians—even ooinclinies the inUdligeulsia -in the 
validity of mimcrienl data has fncililaled the applienlion of statistics 
to nil manlier of ends. Opporluiiilics for stnlistieinns of various gradtsi 
niid shadrs have rnjtidly increa.scd. And the iiiKiUiUions of higher lenru* 
ing, imprcKsod by the demand for slalislicnl methodology, have en¬ 
larged their faciUUea to meet Ihia demand. 

It is by no inoniis clear just how much the formal lencliing of statistics 
lina been resiionflilile for the present generation of slatislieinns. There 
still are many slatialicnl praciilioners who have had lilllc or no formal 
instruction in the art, but who have acquired such proficieiiey as they 
possess through Bclf-oducnlion, llirough llio doing of slalislicnl tasks, 
and llirough the direction, advice, and guidance of those who were niori! 
expert and experienced than they. That kind of training can Iw most 
effecLive; but it requires a special learning aplitudir on llie one side and 
a apccial tcacliing aptitude on the other. >Sucli npliludes are al.so neces¬ 
sary for real bucccss in the more fornnl, or academic, leaching, and are 
not univorea! among those who lake or those, who giv(‘ ('(iiir.‘'es in 
alatislicH. Careful vocational guidance might prevent the adoption of 
BlaliHlicnl work no a career by some atudeula who are neilluT teni|H'ra- 
mcntally nor iiilclicclually fitted tor it. Not all pcrsoiis can lieeome g<i(id 
statisticians, no niollcr how many academic course.H lliey comiileU', 
any more than all graduates of medical schools will beeome good physi¬ 
cians. How far vocnlioiml giiiclnncc should he np]ilied in the making of 
teachers of statistica is another qiio,stion, but it may well deserve the 
aUention of Ihoso responaiblo fur nondomic appoinlmenUi, 
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Of course nol all toaching of slaiistics is aimed al making alaliati- 
ciaiM. Tim may make the teaching of the clomontory courses more dif¬ 
ficult and at limes less mlcrcsting both to teachers and to atiidcnls. 
But if such courses were regarded as an essential part of education, and 
were designed primarily to lead men and women generally to be less 
statistically illiterate in tlicir reading (even of newspapers) and in their 
conversation, then their teaching might well become of more absorbing 
interest to teachers and their study seem more vital to students. More 
practicing statisticians would not necessarily bo bred in this way, but 
it might well bo hoped that a greater degree of statistical sophistication 
would eventually prevoil among college graduates at least, 

It may seem a far cry from figures to fishing, but I have a notion that 
both teaching and learning might bo helped if every instructor and 
every student should bo a sympathetic reader and re-reader of Izaak 
Walton’s little book The Compleal Angler, for the cmplinsis therein is 
similar to that which ought to be put upon the learning of statistics. 
“I toll you, scholar,” says the fisliorman-instructoi', “fishing is an art— 
or, at least, it is an art to catch fish,” And in another place lie says, 
“come,... I will give you more directions concerning fishing, for I 
would fain make you an artist.” To which his scholar answers, “Yes, 
good mn-stor, I pray lot it be so.” There is inucli export and cnthu-siostic 
description, having, it seems to me, a parallel in BtntiHtic.H, of the dif¬ 
ferent kinds of flks, and how to make lliem, and of the various other 
bails, and for what fisli and under wlint conditions they arc approprinlo; 
together with wise counsel to the effect that to become an artist one 
must acquire skill by observation and jnucli practice. 

Stalistioal and otlicrs journals arc perhaps a contributing oauao of 
certain types or variants of statisticians. For they greatly tempt one at 
times to nisli into print prcmnluroly and in so doing to exhibit what 
one believes is liis grasp of statistical tcclmiquc. To the true sciontLst 
technique is only incidental to the attainment of the truth; ncco.s.'jary, 
perhaps, but not the end and aim of his ro.soarch. Much of the discus¬ 
sion of tcclmicnl proceduro.s is, of course, valuable to other slatisliciana; 
but it might bo well if the publication of statistical arliclc.s was made a 
more soul'.searcbing matter, not to be entered upon lightly or without a 
good deni of crilieal oxainiimtion and analy.sis by and of the author 
himself. I would insist, were it possible, that every nlatistieian who wits 
ill any dangc-r of wriliiig for ]nibli(!iition keep u|H)a his desk where lie 
must read tiiem (wery day tliese words from a reeent textbook on 
statistical nielliods: 
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"T/ic piiblicalion. of resulUi. The firfll limp you KHCPt*T^nf«lly i-ompli'lo 
0 . tcflL of Bignlficnticc, ueiuf! your own cxiH'rimcnHal dti(a, you will fed 
an urgent need to rc[>orl llie whole proem in your llK►^iH or n journal 
fttllclc. A good way lo gel relief is lo write il out in full, then Dlu it 
away in your note hook. If you have dewrihed your oxiterirnenl care¬ 
fully, it is likely tliiit the only fllnlistical reiKtrl you nwd nmko ik some¬ 
thing like this; 'The 20 rata receiving In'almpnt A gained an average 
of 8.3 grnmB more than tiuwc receiving Ircalmetil U. The slnudard 
error being 1.2 grams, Ihe. difTcrence is highly significant'.''' 

The cxi>amliiig rOIe of governinent lina of course had much lo do with 
the crt'nlion of our pro.simt gcucmlioii of slalislieiaiis. More limn 800 of 
llio inemlieni of the American BUilistienl AKSticinlioii, or sumclhlng 
like a third of the total, are working in local, Ktaie, or federal govern¬ 
ment agencies. More and more. sUitiatios are. being ntnde. llu‘, btiais of 
legislation and of govcninietilal ndiuinistraUve imlicy. We have in this 
country not only a puhlic avid for figures hut also aHlalislicntly minded 
federal government, with a slnlislically minded ('ougr<f.sa made up of 
men who are not slal'ialichtris. That in ilMelf would ouipha.*<iw* llic need 

of guarding truth in Blalmtic.s and Inilh in alaliHlInaus.even the truth 

that ia cmiiodicd in the confession “I don't know.’’ Hut tlu-se ate. uu- 
UBunlly important times. Many deeisions an; being ninde and iiiAny 
more will have lo be luado by Ihow; in governineiil, nud by those in 
buaiueaH m well, whicli will have n vital iiilluoiiee tipoji the world in 
which we shall be obliged to live. It is imperalivo that tlnme drtcihioiis 
bo hoHcd upon information and inferencca drawn therefrom which ftri> 
cia accuralo and complete, a« poKsiblc. BlatiKticians, then, an* coufrouled 
by uiiiiaual opporUmilieH and imiat face, oltligaliona wliirh eaiiiiul be 
viewed lightly. Il will bo so difficult for HtntmlieinnH not in do hnrin 
by sins of omission os well ns by sins of conuniKsion •(lint tim duty 
of maintaining high standards in their work will rest heavily upon 
them. 

This is not going lo be an easy or at all limea a popular rdle. For it 
will require not only harder and more cxoct thinking than many of 
them may have been acciislomed lo, but also a highly critical nUiltule 
low'nrd the work and slnlemenls of others, including fellow alalisliciaiiH. 
So many misuses are mndo of slntislicH, both liinoceiitly and with 
malice aforclhought, and bo many more, will he made under Vlie slre.4s 
of evisia or omei'geiiey, that it will ha highly imporlaut for KliiliHlu-iivii.H 
to undertake the Job of being a sort of home guard to kill off slatislical 

I OooncA W. flniklnrflr, il/ffW#, p, 65. 
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fools ond liars. This, however, must be Iho job of stalislicians indi¬ 
vidually, rather than the ofRca of some inquisitorial hierarchy. It is not 
by official censorship, even though it were to bo created by so high- 
minded a body oa the American Statistical Association, but by tho 
tender conscience and mothenvib of individuals that truth may be made 
to prevail, 

Statisticians themselves will bo exposed to dangers difficult to over¬ 
come. There will bo the danger of too much huny to know too many 
things; tho danger of having to deal with too great a mass of data whoso 
nature and quality are too little known; tlio danger of too great in¬ 
sistence on positive, unreserved conclusions; the danger of too naivo 
a belief by themselves and others in the ability of statisticians to 
prophesy; tho danger of too great confidence in purely mathematical 
processes; the danger of comiug to think of the data only in terms of 
numbers, and thus of living in a world of unreality which makes mathe¬ 
matical results Bcojn more valid or significant than they sometimes are. 

Too much tho practice of statistics lias come to bo looked upon as a 
business rather tlmn as a scientific pursuit. Tills is not to bo laid at tho 
door of tcacliei's of statistics, but rather to the users of statistics; and 
perhaps to a general and pervading malady afflicting many of our in¬ 
stitutions of liighcr learning whicli caused Dean 'VVoodbridge of Colum¬ 
bia to say that education "has produced enough excited individuals” 
1)111 is "producing too few dispnssioimto .scholars." Now if dispassiou- 
ttto scliolamliii) is anywhere to bo dc.Hirod, it i.s in slatisLies, where tho 
possibilltic.s for evil are perhaps oven greater than the pos3il)iUtic,s for 
good. 

This leads to yet another aspect from which I wisli briefly to view tho 
statistician—his spiritual side. There is something more to being ti 
statistician of the "pure culture," to sjicak biologically, than having 
acquired a fainilinrity wllii Htali.Hlical concepts and ti'miinology, a 
ready knowledge of the uses and’ dnng(!r,s of avcrngc.s, corrolation, 
standard deviation, sam])ling, degicoH of freedom, clii-sciuaro tests, and 
all Llio ofclier ideas and devices tliat constitute the tools of tlu: statistienl 
workshoj); iiiul even .something more than having become expert in the 
uses of tlie.se tools. One iimy liuve all this knowledge niul exiierliiess and 
still lack Konielliing that is e.ssenliiil to whiiL I have enlled the "pure 
culture." 

Sln'.ssiiig the "Iruthfiiliiess" of tlie ancient ('Jrccks, 11. W, Tiiving- 
Stone, President of {'oi pus dlirisli dollcge, Oxford, snys "t hey hiul the 
desire and llie pnwirr to sist the world as it is . . . Ihc! disinterijHleil pas- 
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sion for conlcmplaling Uiinga ... Avoiding llie rlidaclie, llif*y will not, 
difllort truth U) suit pcraonul birwj avoiding rlidorio, tlicy will not 
Bacrificc it Uj fine phrafiCR', aYoiding aentiment and fnnry, limy will not 
gratify llicir own or their lioarcr'H foclingn at the Mpenw* of inilli; avoid¬ 
ing mysliclHm, they will not move away from fneta into a world of vmo- 
iionn... It IK Ihe Imliit of looking hirniglit and aleadily at lldngK, and 
dcflcril)ing llmm aa they arc, the very contrary of the liabii of didarlir 
comment nnd of rhcloricnl nr nmuional irinnUon.’' Now itjnnt Ihla 
"Bponlancous nnd pfrorllcsK verarily'’ ^s•llirh Mic' (irccks leach iw limt 
iniiHt be a part of every inn* Kialmliciaii. 

"Nothing great in Hciencc," derinred Huxley, "liaa ever been done 
by men, whoUiver their iKOvera, in whom Ihe divine nftlalus of I he truth- 
Bcckor wna waiiling." ^ineiliing of that "divine afllnlns,’' I lake it, 
inflpired tli« foundcra of the American Klalwlicnl Ahwteinlion in their 
eBUbliBhmcnl of our aociety. To the n'kindling of llndr ajurit of dovolcd 
trulh^aecking Ihcae limea of criKb call w. 



PROBLEMS OF STATISTICAL CONTROI^MILITARY 

ASPECTS* 


By IlicuAnD 0. Lanq 

CKUf Slalisticiant SicUittia Dranchf OJflce of the AsaiilafU Secretary of War 

F uom TiiE POINT of view of tho amount and variety of statistical 
data available wc are indeed much more fortunate than our pred^ 
cccBsors in tlie omorgoncy of 1917-1018, In his presidential address 
before the American BtalisUcal Association, on December 27, 1917, 
Mr. Allyn A. Young said; ^Tn this emergency wo turned first to our 
existing stocks of statistical information and to the current statistical 
output of our government bureaus, and have realised, perhaps for the 
first time, liow woefully incomplete and inadequate our federal statis¬ 
tics arc. With our latest population figures seven years old, our latest 
statistics of manufacturing output three years old . . . , and with no 
information whatever respecting imporlanb fields of trade, wo were in 
a state of statistical unpreparedness.We arc not now in the situation 
of having a census of population seven years old, a census of manu¬ 
factures tiirce years old, or no statistics wliatcvcr on trade. Results of 
the IQiO population census are being released at frequent intervals. 
Informalion on manufactures, wliolcsalc and retail trade as well as 
housing, agriculture, mines and quarries collocU^d in 1940 is being re¬ 
leased daily. Weekly, monthly, quarterly and other periodic reports 
covoring nearly every aspect of our economic Ufo. arc being made avail- 
able Lo us from government and private Hourccs. Wc can say, lliorcfoi'(i, 
of our oxisliug stock and current output of luvHie slatiRtics, that wc arc 
in a stale of statistical preparedness. 

In tlui cnn^rgoncy of 19l7'-1018 the Htatistical proparoxlucsH of the 
War Deparlmonl was in no bettor condition than otiinr government 
agoneioH. It was Jinl so much that tliero was meager information avail¬ 
able, but Unit there hud boon no formal slatiHlicnl organization. It is 
entirely correct to say tliat lliere was no central Htali.slical ofiiee in the 
War Departnumt in which military statistics were assembled, compiled 
or analyzed. Tlic War Department wan small enough and tho execu- 
livcH RufTicicntly well aocuminti'd with each oilier so that it was imssible 
U) secure informalion through p(jrHonal (‘ontact and aequainlanec. Witli 
the rapid ('xjmn.sioii of c‘jn(‘rgen(‘y work it w'UH ncee.sHury to oHiablish 
small slalistical oflici‘s in tlio various supply branelH's of tin? miliiary 

* A p^prr \hriiiii1 MroTlptH Ainr'rifivii Hintinlinrtl An('orifiii<m, r'lilrnftn, 

Dfloeiiilpor 20. 

' HlrtllNlira ill Wnr Crnro,* (Juiftter}]/ /'irMiVnf o/ ifi* Smi'nrd^i 

/fdn, Maroli 1016 , 
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orpnimlion. AIoiir wilh tliin niovtHirnt lo ronlniliiM’ KlflliNlirol in- 
fonnnlion in cjipIi oC Ihf* hranrlif^' llion* wah e=«liil»lislir*fl, iiiulcr llio 
loficlcfHliip nf f!<ilonc'I I^inunl P. Ayres, n rcnCrnI slatiHlirnl 
ticm in the Wnr I)q»«r(iTH*ii( chnrKCil witli iln- duty of romiiiling iin- 
portant BlaliKliffl and preimrine; rriMirla to Riiido llu* riiililtiry nulhoriliesi 
in coordiniiliiin llio Army i»ronntiu. Jnsl ns nlher povonniif'iil nftenr'irs 
conrornctl wUli wnr prcpansliiess renliml llio ini|K*r(nii<’f' of linvioK 
more infdtmftlion on llm (‘roiinmlc life, of rmr Nalioii, wi llic. Wnr Uc- 
imrlmniil Irnnicrl (In* iiwd forniitl imiKirhiiirf'of inililnry sJaliNlies. 
Tlu) csiKTieiict’ of llicir slrtiislienl uii|»ni»nre4ltii*f*K Ilio poliry- 

makiuR nntlturi(ii>H n ronfly kiuvtti). 

The luted for and uw«fuliies« of iiiililnry slalislirs diiring llio World 
AVar einnrRency nro!*ii priiiiftrily from the rdinosl irmnrmoiinlnlde. dif- 
ficulUcn of prociiremcnl of ccinipnufiil and suiipliftfl. Prneiicnlly no 
planning for war-lirnc procureinitiil Inul luten done during pi'iirr-limr. 
Each Immdi or acrvicc of tlm jiiiHlory organirnlion had iia own procf*. 
dure for (uiying equipraeiiL Tliia ayalein, willi all its tuUnreiu fiudlH, 
wafl ndcqiitUc lo aupiily llte iieedn of Uie. nriiicd forces dnriiifi pi‘aee(inn<, 
hut rcBulled in elinoH during lli« einergftiiey. The services wen* eoin- 
IMtUng wllli one another for aupplii'ti and er|ui|Mueul. It look all Ihe 
energies of ilic War Iiuhmlriea tiourd, Ihe I’rioriiies (’oininiliee and 
flhnilnr emergency agoncien lo r<H*rgnni!5e t)ie pureimsing jintr'echin* for 
the. dumlioii of Ihe. wnr effort. 

Tho inadcrimi‘‘y imieureinent planning nviih fell ho Mirongly (InriiiK 
Ihc emergency of 1017-1018 Ihnt legiHliUioii lo eitrreei ihis Hiinulion 
was passed hy the, Ckmgrt'sa heforo the Armislice vvim tveo year.s ohl. 
The Nnlionnl Defense Act was amended in June 102(1 lo provide for an 
AssiKlanL Sccrelary of Wnr who wns “eliurged wilh llie sii|«Tvi-ion of 
Ihe procurement of all inililury aupplies and other hiiHtiess of lint War 
Dcparlinetil iicrlniniiig iherelo and tlie n-s-siiranee of ndeqimie, pro- 
vlalon for iho inohiliKalion of material and iiuhiHirlid organizulioii.s 
essoiilinl Uj wnr-Umo necids,”* 

That IcgiHlivlion ilaelf does not solvo jirohhtms was cerlaiidy iruo of 
Ihifl amendment. Tlio.so persons in Ihe mililary orgaui-Aalion wlio n-- 
feirccl consianlly lo Hlnlislieid informalion lo assist lln-in in mnkiiiB; 

^TIjo NAlltifirtl Dpfcnnfl Acl, Htw'. ftn, Jimn I, U*^0 C-tl Hiftl. 

Tlie flpfit lw« T>AriAKrn|ilpA »4^rlif)ii frfi l]i« Nnfiikiinl I *rfpjiwi An ftn in Jmin liriill, wrrn 

fcmotuloclby nn mh nrf«mT>«r in^ lUin. iisbriiTiH i<4 

on Uio AMbtnni H«f«reUiry nf Wftr nta IrjuwwirNl iin 'Ilid uti 

Under E^rotAry of Wnr wn« RuUinrii^l hi iliM ntitr Ari emt ihp Kr^r^inry nmy Uiq iIhUmi in 
eonnecUen A^lUv ^Hoeuteinenl lo Dhhev tbe Uiultir liid A»r^Uiiiii\ Mr* V. 

PRllereon U now Oio Under Reertiiiiry of War Ami U nillt earryiiiK hU rti^lHmuUplIiilM ab AMbiAiii 
BeoreUry. ToiUteno AMUlAiilB«erelAry hnubiMin npivilril«f1. 
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important deciiiions durioK the war cfTort, rccommendpd Ibat tlio War 
Department eatabliah a permanent atatiatical agency. Colonel Leonanl 
P. Ayrca, in his report for year ending June 30,1D19, na Chief Slntistical 
Officer of tho General Staff, Btrongly recommended the creation of a 
central clearing houac for atalislical information originating in Uio 
variona brnnehea of the War Department. Ho indicated that aucli a 
alalislica branch would make an important contriljutioit to military 
Bcicncc by oseiating in the aolution of fundamental itrublcma on wliicli 
atatialical data could bo made available. It woa believed Ihiil continual 
raoasuromont of the work of the Army waa of flufliciont imiiortancc to 
the War Department that a alatiatical organization ahould bo created. 
In apite of all thcac rccommcndationa and in apito of the experience 
and lesaoiia learned during the World War period, no adcciiiale alatiali- 
cal agency was mniiilaincd. In 1035, fifteen years later, a report made 
by a committee of the Army Industrial College urged the iuiincdiate 
catablishmont of a central slaLislicnl organization to dcv(tlop and im¬ 
prove the atatistical data originating in the various braiieljos of the 
War Department and to devise moLhoda of analyKi.4 of tlieso data. The 
rccommondtttioiiH iasued in this report had the same fate us all prcvioim 
lecommondationH. 

At th (5 beginning of the pn'.seiil eincrgeiiey tliere were llirei! Ijrunclies 
of the Oflicc of the Assistant Hciercslnry of War eiigngeil in activith'S 
relating to imieurcmeuL: (1) tlie CiiiTeuI Procurement Praiieh engaged 
in currcjit purehuslng; (2) the Planning Pmneh <nigug(>(l in pre|iaiiing 
plans for war-time procnreinent, including plans for industrial moliilizu- 
tion in war; and (3) the Slalistics llranch engaged in the eoinpilulum, 
analysis and (listriljiilion of e.><Kenlia1 (lain «jn the progress of i)r()(iiire- 
menb and ollnir related matters. The Hlatisties llraneli was lielal<‘(lly 
created n])on the iiiilialive of the Assistant Hecietnry of War in Hep- 
tember 1039, while llie Idamting and Current Preeiiieiinsil Hranelu's 
had liceii in ojaMation siuee, llie auKaidiitent to ttie National 1 lofeuse 
Act in 1920. The work of llm Planning llraneh liolli willi rcforenct' to 
the planning for war-lime procurement and for th<< ninliiliziilion of 
industry included few iiiiporlanlsliili.slicid studies, If loilitary .Htiitislics 
had been given tin; rccogiiilion which had .so frc(|ncn(ly been i't*eotn- 
meuded, it wovdd liavc hcc-n an iniiwivlani part v«f the regular work of 
the Olliee of the A.ssislanI Scerclary of \l’ar. 

In ucc'oi'dance wilh tin; ])i'iivi.'iiiiiiM of the aiin'inliiiciit ii'fcio'd in 
al)Ove the ebicf.s of (In'brnnclic.H of the Ariny with ilic luocurc- 

merit of sujtplii's report direisly to (he .V.-'.’ii.’itaiil .^eeiriary of Wur re¬ 
garding all mattev.s of pvi>c\u I'unert. 'I’ln; I'ight suitply l>iune1n'S, calk'd 
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the "Supply Arms Riid St-rvice^a," mre Uic Air C'orjw, C’tinat ArlilUiry 
Corps, Rignnl Corps. Corp^of EiiKinwra, Quarl^rniftslrr t’urp«, Mwlicnl 
DcparLmcnt, Ordnance Depjirlmenl, nritl r!lu‘mica1 Warfare Service. 

The first/ four of these lirniidteK in addition Ui IrcinR “aervices"’ arc 
llie “combat arms" or "inclirnl iinil«’’ whofie function in linio of war 
are lo engage in cnnibnl. The latter four brnnriiiw nre Blriclly “services,” 
having lo provide luuinliouK, oiH'.ralc r«UildiRliment« and fiirnish lecU- 
hicnl Hcrviccs. The nnmea of most of the bmiiehoH: itulicale the kind« of 
equipniciil niul supplies for h liicli they arc m|MUu>ilile. The Hiipplies lo 
be procuretl by the Ordnance DoparUnent and the Qimrlermnsler 
Coriw arc not apparent from their lilies. The Ordimnre l)e|tiirlnieiil 
lu charged witlt ihe procurement of immilions fur llie Army, such as 
amiuuiulioii, guna, bombs, tanks, etc. The Qiiartcririaster ('or])N ff^eds, 
clothon, houHca and lranB|)orts Ibe Army, ns well n.a proeures all aupplica 
common to two or more branches. The Chiefs of the eight S«]iply Arms 
and Scrvlcoa are directly responsible for their <»wn procurement activL- 
tics including procurement planning. The rflie of the Assistant Seere- 
Ury of War is that of supervisor, lie iire.^-rilKW the form ami geitiTal 
conloit of plana lo be aubiuitled in the intercKt of n rommou Itasia, 
C){ftinine.s and t’OordinaU*s them when aubniilted. Tlu' iniliniive of 
procuromeut reals with the. Supply Arms and Stjrvin-s. 

The Htalislical data, which are used lo tueaaurc tin* adequacy of llie 
procurtuneiit program for purposes of eontrol eoine from the fcillowiug 
Hourcca: 

1. Troop Baals Tablo#i.a mobilituuUm plan wliirh shows Ute uULmnie 

troop ohjectivea, the rate of muhilization month hy inmitli and the 
difllrihuiionof the troops hy Corps arejus. These tables hIiow ihi' imm- 
bera and typos of trooi)s to ha mohiliwd hy luotilhly peruKls. 

2. Tables of Organimtion—llie functioiml organiwilion of eneh unit 
together with llic detailed orgunir.alion of eaeh of its eoiiiponeniHS. 

3. Tables of Basic Allowances—inhles which preserihe aullmrijted 
basic alluwnncc.H of organiKalionnl niul individual eiiuipnuml. 

4. Requirements—a coordinated Hlatement of snpplie.s and lupiip- 
ment necessary lo meet the plans indicated in the Troop Basis Tallies, 
the Tables of Urganisatiou niid Iho Tallies of Basic Allowances. 

6. Sumuinry of Aiiproprialions'—llie. auLliorir/tsI fmcid pnigniin for 
which Congress has appropriated a Npecific amount of juoiiey. 

0, Contract and Delivery flchedules' a coinpilalion of llie ('unirnets 
for BUppUcB and equipment with their aceomimnyiiig esiimaled de¬ 
livery achcduleo. 

7. Production Program Control—frequent, periodic information on 
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actuftl dolivericB of vorioua itows of equipment nticl Buppli<is U) be com¬ 
pared with the contract Bchcdulos. 

^Vho is responsible for the data which we arc calling ’‘military Btatis- 
tics?” What is tho relationship between the "Lop conlror or policy 
makers and those chorged with the responsibility for carrying out the 
policies and decisions? Very briefly the organization may be described 
as follows; 

The Secretary of War, tlirough tho War Deparlintmt General Staff, 
determines: (1) the magnitude of tho military program; (2) the 
material wliich is essential to the proper conduct of that program, to- 
gethcr with the design of tlie items; and (3) the quantities of siicli iloins 
needed divided into a time-ralc-pincc schedule, such a limc-rale-placc 
scliedulc to includo botli initial and replacement roquiremouts. 

The General Staff determines requirements by i)ri'8cribing tlie 
general method of computing A.rn\y (military) rcquiroinouls, prescrib¬ 
ing mainlcnanco factors and the time clcmonls involved in sup]ilying 
troops. It approves the organization tallies, equipment lable.s and al¬ 
lowance tables. The supply brandies, under the direction of the General 
Staff, compute Uic Army rciiuircmcnts whidi are. then KulnuiUed to the. 
General Staff and npinovctl in llio name of llie Secretary of War. A 
cojiy of these. Army requirements is furnished tlu> Assislanl Seerelary 
of War. 

The supply liranolies, that is, the Suiqdy Anns mid Siirvices, neliug 
under the AssisliuiL Secretary of War llieii convert ihe-se Army n'liiiirc- 
menls into proeurnnienL requivemeiilH, taking into iipcmiut the cxi.Hling 
war ri'fiorvo.4 and the time factors neei;ssnry to (numport the coinpleled 
nrticle.s from the factory to the supjily diunnds of llie Army. TIui.h the 
Army reciuiremenls are compiileil nmler ihe direction of the Genend 
Staff and the itroeuremcnl rcqniremcnt.s under the dircflidii of ilii< 
A».HiHtant Heerelnry of War. 

More tlian two inillioii different iUmiH are being iJidcnied by (In- 
Army. In Hucli a ]mreliiising jirognim there an- obvionsly ^^nlle iu-ins 
which are more iinporlant (ban others, more diflinill to produce ur 
inircliiise. Fnilbeniiore, many of ilem.H eoiHiiin niiUcriids for 

which lliere i.s a limited supply. Cerlniii raw mab-rials iin- of sueh vital 
imporlance that the joint Army and Navy Mimiiiuii.s Ibiuid lias us oae 
of its iiriiir-ipal fiim-lioiiH llie iitiiiiy of ilie;e niateiijil i. 'I'lien- mw mu- 
teriftls are divided iiiln sirutegii- and erilieid mat' iiid •. 

Stralegie iiialerialM are (ho.Me mnu iijils vil.-d to die miiimiid il<-fciic" 
which must he. iiroeured entirely <>r to a suleUiiiiUtvl it gii i- imm louvn - 
outside the eoutinental liiuils of tin- railed Smte.'i heriinse ilu- doiiuMiii- 
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protlucLioii is nut suffirienl in qminlily or cpinliiy to ntw t rrqiiir< nn'iHi«, 
and for winch aLricL uictt*surr« of conscn-ulion mid control of dislrihn- 
lion will be nccoaRary, Antimony, inirn, niblmr, and tin no* examples 
of BlratxiKic matcrialfi. Crilical malcrials arc llioac iniiwirtant to llio 
jmlional defense wliow, prociircmciiL will not present pndilcms as grave 
na those rawed by filralegic nialcriids Imthum* they are prodiinsl in 
cpiaiilily and quality siitficirnl, or nearly MifTieieiil, t<» mrel require- 
mciila, or can Im replnml by siibslililies, and for wbieb less alriet m# as- 
iireanf conservation and control of dislribiilioii will Im* iir'etTsary. l'«irk, 
Kmpliile, IikIch and leallu?r, and wool are exnni|ile!ii of critical niaterialH. 
The Army and Navy AliinilioiiH Hoard, in addilion, inniniaina a list of, 
and keeps under cliwe stiiily, oilier malerlalK which inighl bernme 
Blratcgic or critical. Tbo coiilinued study of the. rbaiiRing inaterUil 
requiromculs of modern warfare is an iin|Hirian(i task of llie Army and 
Navy ^lunilions Board, 

The nccumulnlion of alock piles of slralegic and crilicnl malerials 
waa first auUioriw^d by the Act of t’oiiRress apjimvetl June. 7, lOItO. 
The purixJ.HC and inlenl of (liis Act, aiinuuneed as the jsjlic.y of ('mo 
greas, i« to provido for the acipiwition of sUicks of stnit**Klc, anti eritienl 
materials, and to eneourage. the develoiinieiil of mini-js and dc'iwiMits of 
these inalerials within the UniliHl Blalvs, and thereby decn in-e and 
prevent wherever |K)ssible n dangerous and rosily dejM-mleiiee, of (lie. 
United Staless uikiii foreign eoiiiitrii'H for tlnw nmierinlH in liniea of 
national einorgcne.y. The present CnngresH lian made at len.Ht sis aii- 
proprintions to assist the building up of sUicks of stralegie and erilical 
innlerinlH. 

The acquisilion of Hupplies and equipment, as well im raw innieriaht, 
opemtea under the linndicap of prosiHiclive cluiiiges in requirements. 
Hero in a real dilemma of the. fiml order: Ui ataiulardiiui or fr«s<Ke designs 
and npccificniioiiH in order to go into mass iirodiiclioii or to make fre- 
quont, yet necessary and iinpurtnnt iinproveniouts wbicli slow down 
large Hcnlc production. On the one. hand (here will be large c|nnu(i(ie.H of 
equipment, Boino of wliieh may In; olwolele, and on the other hand a 
Hinall amount of equipment in whieli him been incorimraleil the lale.sL 
developineiilH and iniproveineiitn. Desirable eliaiiges in |•equirellIl•lllrt 
muHt ho made from lime to lime, n-s ini|)elled by new ihvignH, new 
weapoim, foreign developmeiiUH, the, probable locution and inilurii of 
tho war. New iiivenlioiw ciumot be. excluded for williont. iliem ilu' 
depth buinh and the lank would not have, been made, iivnilable in the 
World War. Changca in rcquiromenUi are ine.viinble, but they ihuhl 
bo conaiderod and ovalualcd with rcapcct to Ihcir ituluHlrial implica- 





lionaand, ft'hrn HdojvU-d, ahry 5^irrfir.r?r«i -m :.r, 

and c((mpK?Hfnj«ivp ii(}ann»’r julil aW'ift nJ:-*' n '"-.a <•'-'• a'ri'f.'- 

rctjuirfrufiU^* jirifliSflf’ 'i =!?'<’?3.Vi*,i/' -s.; '2 ' "''io.* 3 

curemcnl pmiRram. ?.v ■■ ■■ 

loaproclurlifin proKwni any isrispirjrl'.fliiiE'’ nsj5 jv ,a ■■ 
and delays in prr»finf rt‘*ii 

Tlio ahiliiy tn nsjiki" sp «’i -'■t*'"' “i''' f-''*''' '■'f-'' 

clmni^ccl retjuirrnirrdf wili d«*l»<‘r'id »*« rl'w i''!'.'.!.'!?''!? Ji'-r 

alljccUvo of pitwlurtipil i*rr«Rrflin r*,<uii?nf'll 

proclucllon of rwniirf'rii*‘nisi liy w rj^irAssri-ai--®^ 

dclayfl- Tlib* is (jnr id lli*’ i(nj»KiriJ5*')S 
dnUv serve iiii inilif^[>r'iiRil*|f? nml. Tliis »y?i'(*'iD pf •alti"'!'., 

rurately jiresenta Uio rurivnl aialiw of prwfux'Jion a«d jr;(^!ig'!?rpTi''Dii kj 
a simple and rt^idily underelcMKi fonrn, wafi o! 


control. 

The opcnilion of prrHiucliuu control is Wml oji 
staLislica supplied to ihcSlnlislW Urnnrh of t!}«< ttirK"-' of tf"" 

Secretary of War by the Supply A^rtnannii SiTuna* i hfAJ' sp 
elude data on phjgrojis of piroeumncnl wild pr»Mbi<'liMM, ««54n> K<h S^iisri J 
stocks availnlilft and current deliverif't^. Th** SSHiii''! 3 r.'> jn isS r 


central ofTicc iii which nil iierliiu-iU ii)fiino!<i!li<*)ii sit v.A 

ttimlyzcd, niul niadi* avnilalile in n I'h-nr, hjipi"-* j- p.*r! lo j? 
who are in posiliniis of coiilrol niiil nuthorily. 

The conlrihiilitijs of .sluii'.lirnl (■•iiitrol Im lie* MtvHiw.d i'll 
ftspeclH (if l)ie defence prnRniiu li»'v in m'i sir.si'* ji 3 . it ''11 

the proffresH of I lie prodiielinii piopjim. Tln^ fiiCtiliMjs «.f ! 1 » 

Jlnuicli is to sclecl froiii the inis.*?! nf tlnia jivniltlh- in s' ili s'!,.ii'!,“, 
and e.s.s(Miliiil iiifiirinalioii wIsHs \^il! U- by iIa j- j ' I,. ai,. . ' 

trol. Mililary alalii^lics are, llicrHnre, " ■ 'I,'..’, 

rci|uii'c(l by tliOKC iii iiiilliority (n fionitslaiv j'-lnii .ii S 'j- ? .c .v 
eisioiiK which alTeci ihi' pinan v. nf Hi.- Naiii.!,!!) H. f. s m .jj. :* 



PI10BLEM8 OF STATISTICAL C’ONTRCJlr- KCONOMK; 

ASPECTS* 

Bt Ron»nT R, Natiia?< 

AtIf’Mori/ ConimMdiVrv fo ihit Counfil 0/ iVaffoiwt 

P noDLRUa of Blftlmlicnl conirol of iho IJcfniPO I’roKrnm from tin* 
viowpoinl of tToiumiiP nfpr;rl« nro (lidiciill. to cov-rr in oiilliiic 
form wiOiiu llit; Hpwi* iK'rniillod. Tin* iiiaKiiilutlo of Iht* tU-foum* <'fTorl, 
even if coiij'idi'reil only iu R'riiiH (tf existing niiiiroprintinim, in hi 
trcrncrKloiiH llmL il« iinpnel will Im* fell in every nren of tin* ernnoiny. 1 
aapeclfl are hh cliffuKe iw Uie whole field of ifeonniiiira iUsolf. Slionid tho 
mngniludc of the Program cxiaind lo wlial mighl Ik* ronreived as a 
“full defense" cfforl, ila economic effeels will hecome even more varied 
and far-reaching. 

As now embodied in legislation and in Urilish mililtiry orders, ex- 
ricndilutca for defense will, a year or less hence, certainly rxffrd an an¬ 
nual rale of ten billion dollars. This represents coiiHiderably more (han 
10 per cent of our total nalionni income. In lerins of eoinmodily rusKls 
ib represents jwrhapH ns much as one-fifth of our lotnl iinished eom- 
modiby output. It i« a Iremcndous effort and one which must he brought, 
bo a Huccessful eonclusion. 

The stnliHlicH eKsentinl for [Mdiey-iiiaking pnriKises in the l)efeiiw> 
Program are greatly diflereal from those, needed hy private hnslness 
enlerprlRca in their Inlernnl operations. The siw* of the program is only 
one, of the features distinguishing it from a large coinmereial nnder- 
laking. A cnriioralion generally can make its decisions indeiH'itdenl of 
Ua own impact on general lniHini!SH. It will delerinine its purcliusing, 
production, and marketing pnlicie.s on the hasis of internal inuUer.s ami 
in relation lo tlm general himiiiess jiiclnro. Rarely need it base its own 
policy on consldcrnlinn of jnathow that imlicy will infinenri* the entire 
market and, in turn, influence the original isdicy-making, 'I'ln* I tefciise 
Program is different, in that the Govenmieiil innsl reeognize, clearly 
the marked elTocls of its oi)eralionH on the Imsinewi community ami 
dotcrniiuo policy \vilh one ej'e always on llie econoinin clTcels on (he 
Program. Ib must give coitHidernlion lo the many new proldeiiiH wliich 
will he ciicoiinlercd in the, ulleinpl lo give, sueh an esiensive iirogrum 
real momentum within a very short period of tijne. 

Among tho many important angles which imisL h(i considered, the 
first and tho foremost is that of laying the groundwork iiilelligenily and 

* A i>Hper At Uio 103nd Anniuil iTio AnicirlpAH BUlUlkA) 

Decembor 20, lOiO. 


18 



« PRODLKMB OF StaTISTIGAI; CoNTOOL—ECONOMIC AfiPBCl'A It) 

vigorously for getting a big job done cfTectivoly and rapidly. The olo- 
ment of speed, coupled with special difficulties of a technical nature, 
raises many complex economic problems, and unless these problems 
are anticipated well in advance and bandied properly, the ensuing 
difficulties will bo truly overwhelming. Data essential for decisions 
must be assembled and nnalyiscd quickly since policy-making cannot 
wait on long-range research. Flexibility and speed must characterize 
the slaliatician^s work. 

Another factor is the need for producing the defense requirements as 
efficiently as possible and at the lowest cost consistent with the objec¬ 
tive. Cost in terms of dollars or oven in terms of laber and material 
resources may nob be the principal criterion, but on the other hand 
wholly indiscriminate and aimless procurement operations can cause 
innumerable difficulLie.s throughout the entire economy whicli, in turn, 
might bring delay and confasion. 

This brings us to another important element; namely, the need to 
achieve the defense objective with the least possible disturbance to the 
balance of the economy. By sotting up an objective of disturbing the 
economy as little as possible, we must not imply that the defense effort 
plays second fiddle in any area, There can be no room for doubt or in¬ 
decision oil that matter. First and mo.st important is our need for rapid 
armament and nothing should stand in its way. On the other hand, 
tliorc are many paths which can be followed. Not infrequently, the 
most eff<^ctivc methods arc those coiiaistent with the least disturbance 
to the non-military area—least disturbing in the sense of maintaining 
cslalilished institutions, price relationships, balance in productive 
facilities, meeting civilian demands, and retaining desired labor- 
industry rclation.sliipa insofar as each is consistent with the dofenso 
objective itself. 

Our problem here is really one of discussing what statistical infor¬ 
mation i.s essential for doing the best job possible. I can assure you that 
the data needed are nob ready-made. Great strides have been made 
statistically during the past couple of decades but all of you know that 
when a specific job is to be done, confining oneself to existing source 
material iiuposo.s sulistautial limitations on the research worker. On the 
other hand, Ukm'c are ho many stutisticH available that we must be 
can^ful to avoid all duplication of effort. Our statistical efforts must be 
as (^Oieiemt us our use of industrial cciuipment. It is nob only a matter of 
efficient liko of slalistical energies in the policy-making group, but it is 
also a matter of placing as light a statistical load as possible on the 
military personnel and the industrial producers. 
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T)i(! inoHl/ ul)vioufl ikhkIs relate Uj racliin) dula on rcqiim'iiit'iita nud 
on our cftpncily lo lucel tliow niciuiri‘iiu’iil«. Itoquirrmonla iticlud*; hoili 
Uui inililJiry and noii-uiilUnry doniniida of llii« Nal'nin, na a 

niirnbnr of foreign countries. Mr. Ijuig'n imiwr tells jvm of the Army’s 
sUrtislicai work. Similar sloiw arc, iHnng taken in tin* Navy Drpnrlniciit 
wlicrti A. IT. lUclinrdeon Ims iii’cii iiiNlnllcd rrcently with funplioiiH 
Rcnemlly imndleling iSioW! of Chilone! lAWinrd i*. Ayres itr the War 
Dopnrlntenl. For Itritish Kingin' rimnirii'fi the Itrilish Furehueing 
Cotniiiission is wiimutling data tlirmigli the United Stales 'I’notsary 
Deimrlmenl. Tlje Unrean of llesearelj and S(alie.lies of lla> Defense 
C'oivnnksion, under the rlirecliou of Dr. Slaey May, must aswmide, the 
military needs of llie Army, llmNavy, the. Coast. (Juard, (Treat liritain 
and other countries and conddne tlunn into iisimsile milistie. jnetun-. 

'five dcvelojnucnt ainl asw‘iid)ly of ndlilaty re«iuir<*inenls is not au 
easy task since wich rcquiveiueiita can and should ho determined under 
a wide, variety of nasmniilkms. xSiiuplesi, i« the mntier nf determining 
rcquircnieius ou the hn-sis of euutraels which havt* Imtu plac<-d. Only 
slightly more difncult is (he prnhleui of delermiidtig requirements under 
total CoMgriNssiojial Apimiprialions and Aiillii)ri/.!aioiiH. Itevuml these 
rather clearly defiinsl areas, iheroslimild he wets of reqnircinenls niider 
military programs of varying tnngniliide.s. For inslanef', .«lnuiltl Itrilish 
rctiiiireiiKMils be taken only on the Imsis of orders (tlaecd? As niids on 
liriUtin coniimio. and as our ability lo supiily iiinterinls to ItriUiin 
grows, what magnilude.s may llrilisli (Innands reaeh? lh*w far may our 
own Army and Navy I’rograin b(^ e.\pnii<lerl should the defeii.se mssls 
ajijieiir larger in llio near fulnre? Tht'.sc arc. very imisirlani and iiiaei ieui 
qncaliona iiiul there shoiihl he alalistieal (hila on requirements for all 
of these possibilities. No one knows what the future holds in store for 
us. Certainly the bc.sl iiisurance i.s coniidete prep.an'clness. 

One very iinporlunt aspect, of the reqiiiremeiil-s problem relale.s to 
Iho timing of needs. There should lie n lime sehedule for as long a period 
in the future aa i.s feasible nud liy as sliort time inlervtds ns Is praetieable. 
Here, too, there uiv nUerniilivc.s wliich at first glaiiee do not [in senl 
lliLMiiHclveN. Again thosimple.sl approaeii i.s that of liming re(|nireincnls 
only after eonlrae.lH have been iihiced. However, this .^how.s only llie 
schedules of deliverie.s nuintli by month or quarter by (|niirler as 
promised by Urn iinniufaelurer.s. In e.s.seiii;c it is not a seinslule of needs. 
On tho other hand, rcsniiremenls inaj' be sehednh ii exehisively on ihe 
baais of needs and ^villu)Ul regard lo all of tho rivnlriclions whieli may 
render auclk a achedulo impossible. Or, there may bo a middli! ])alh, 
wherein llio acliedulo may not l.)o basiul exeluslvely on de.sired limo oli- 
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jcclivcs but rather on probable time objcclivefi, that is, when the mili¬ 
tary branches think they may bo able to obtain the equipment. A^ain 
Iho emphnsis sliould be on the moat ambIliou.a goal poasiible. 

Time objectives may vary witli types of defonso cfforls. .Some itema 
might bo puahccl at ll)c expon-se of others or even at the expense of 
expanding facilities if the timing objectives so dictate. If the efTort is 
a matter of only weeks or months, decisions concerning expansion of 
productive facilities or the training of labor will bo dilTcrcnl from poli¬ 
cies based oi\ a defense effort which might call for feverish activity over 
a number of years. Proposals have been made for lengthening of hours 
of skilled workers in preference to widespread training. This might bo 
preferable for a short emergency, but certainly both are needed if a 
long and extensive program is envisioned. Wo nnist be sure wo shall 
have a post-war period to which we can adjust ourselves. Timing tfon- 
siderntions arc very important on the matter of aid to Britain. Ships 
take lime to build. Should we withhold our combat and merchant 
ships or will the transfer of some of our ships to Britain give us more 
time to construct new ships here? These are not exactly statistical 
problems but data on various timing alternatives can bo vciy helpful 
in aivlving at intelligent conclusions. 

1 must not leave the matter of timing without staling what should 
be obvious but what nevertheless daserves emphasis; that is the need 
for coordinating and harmonizing different items into a balanced total. 
This is true not only of components of largo ilcmB, but also of different 
items needed to complete the equipment of certain militovy units, and 
oven of the needs of the Army in relation to the needs of the Navy, or 
our needs in relation to those of the British. You can’t have men with¬ 
out equipment or housing. Therefore, the timing of mobilization must 
be coordinated with Iho timing of thc.so needs. Similarly, guns are of 
little u.se without ammunition and planes without trained pilots are of 
limited value. Tank.s and airplanes are not complete until every es¬ 
sential component is complete. Such coordination is obviously vital. 

Finally, under military requirements, there is the difficult and ex¬ 
tremely im])orlaut job of translating military items into their aemi- 
ffuished and raw material components. An airplane factory is of little 
uHo if aliimimim and otlicr essential raw materials are not available. 
Guns and cxploHivc.s can’t bo fired unless there is zinc and coppor for 
the curtridge ca.s((H. rOsLiinnling raw material needs is difficult because so 
many of the finished products arc extremely complicated and because 
the peacc-tiiiK! production of many of these items has been either small 
or non-oxislenl. Tlie jolj of translation requires n considerable volume 



33 


Ambrican flrAriwiCAi- Ahhociation- 


of RLalifiLical data in Uk* form of billa of inalcriflli*, whicli iiiusl Up oit- 
Uincd from Urn military braticlicR or from ili« maniifaolurcriH tlmm- 
wlvos. One of tlui inoKl iHillipmome |trolilrniR erironntorrd w timl. of 
IfikinK into nr.rount the woalo farlor helwwn llip inicial nod Itnnl wtftRo 
of production. Alwi, it ifl nwoBfiary lo hnve data cm the Hlmiw-sp, 

l<iw‘a, nhd Uip clioinical or iiiPlallir ronUoil of llm row iimlcrialH. 
ShorlaRpH appcnr iiiom frct|Ui‘iitly for K|HpiriP (y|H -5 or irracb s of a rom» 
inodlly (hnn for llie ronunorlily iw a wlioli*. 

Alf‘ 0 , the pomiMiUPiila mid raw nintoriah imii'l 1«* prlii dnlpd l*y linu', 
de|>ciid('iil njHtii (lir jH’liPdulo of tin* riiiii<lH’d iirodin'iu. For iloiuH wliipli 
are clinracU>riM‘d hy Rlmrt ih'riodK of pmdnriioii Uiis if* not m dimruli. 
However, for balllenliiiw or lienvy ordiinnre, it i« lutl an eney la-wk to 
determine the lime leada in kTinn of wwka or riiontliH U’lwien ilm roin- 
pltUon of liio finwlict! pmdncl mid llm variouH comiKineiiM and raw 
mnterialH iiicoriioratcd therein. Thia in Imlh an riiRituHTiiin and a 
alnlisUoal tank. 

for comparing rcitiuireiiienla wiili eapaeity data to Ionite jm.'^Kildc* 
ahortagra, it i« ncecffwiry let deterjidiit* civilian MH‘d« which ran lie 
combined with the military rcipiirimicma. C'ivilian n'liuin'ineniH may 
be tlolermined under a, nundH‘r of navuniplionH. 'I’heri* are come in- 
dividunla who believe ilml eivilinn miuiremenl** under a war effort 
aloidd bo computed at a minimum level, even hw an that at ilic 
bottom of the deprt^ion. Olhem wontd In* more imignaiiimoim and 
conflidor tho ttverngo of ilm piwt ihri'e to five yeurif, jm a mininmio 
baaifl for rcrjuiroincnUi, 8 lill olliora wmdd umj (ireviouK peak levi-N. 
On tlwi other hand, llierc are lho.se whti liciinve that the hngi* defeiiw* 
iwqjcndUureH, ivbirji will inercaw! the flow of funds iiil^i the Imiids of 
conBumert), will in turn hring n markedly expanded eoiiMiiuer demand 
for gooda and servirea mid llml e.Htimnle.s of this ih'/miml t*l)onld be ar:~ 
ccplcd oa an indkaliun of civilian re.c|uiremeiile. Thin departs from the 
1180 of arbitrary criteria and catininlea ctniKnmer demand on (bo in*- 
Bumption that no cineroim rcHlrirlioiiR will be plaecd on iliis dionand. If 
tlm purpose of recpiireiiuftita and eniiacity studies is to reveal probable 
Ijottlencckfl tltcn certainly tin* civilian demand sliould be forei'iist on 
Iho a-SHUmption that there will be no shorlnge.x. Tlif^c nludies will then 
roveal the Hhortng<>H and einphasixe the jiolky ipiertiioi) e.ximnsion or 
priorities? 

Considcrablo aUenlhm Iuih been given to foreeasH of national iiieoiiie 
in terms of current price, kiveln, varying from WJ to Oil billion dnllar.s 
within the next two years. Tliis meniiH eidargeil eoiiHumer ineinne and 
demand unlcas rcatricted llirough coiiHimiur tuxes or other niemiH. if 
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dcjiifind ia to be satisfied and fv runaway price situation nvoidedj 
there muHl bo a commensurate expansion in the output of conamner 
goods and acrvicca. Despite the huge defense outlaya it ia likely that wo 
phnil have a continued largo volume of unemployment for aomo time 
to comC| unless we encourage an increased output of consumer goods 
and eerWees. Expansion necessary for this enlarged production will 
serve lo permit n much larger clefcnac effort a year or two years or more 
hencOi when wo may need for ourselves and for Britain much more than 
is now indicated by appropriations and contracts. 

Ear the purpose of estimating future consumer requirements we are 
in need of estimates of national income in the next two or three years. 
Non-military requircinenta cannot very well be developed item by item 
flinco the demand for each commodity or service will depend on as¬ 
sumptions regarding other goods and services. It is more logical to 
estimate the likely total production and base the apccilic items on the 
total national income. For this purpose data are needed on factoia iu- 
fluoncing the national income, such as probable levels of private inveat- 
mentj export balances, inventory accumulations, consumer credit, 
(jovornmenfc net contribution, and other offsets to savings. In addition 
to forccaalH of total income, it is essential lo make some approximations 
concerning the natuvo of consumer demand and this requires some 
(h^ctMion ns to llic probablo effect of the defense program upon the size- 
diHiributiou of income. 

Now w^e come to a very important problem about which relatively 
Ultlo statistical information is available. That is the problem of 
capacity. A wide variety of proposals have been made for studies on 
capacity. Many of the criteria for capacity determinations whicli have 
been advanced do not appear practicable. Some of these have been ex¬ 
tremely ambitious and would call for a nation-wide survey of the pro- 
fluction and capacity of every industry which might poasildy be uiiliVied 
for defense purposes. Even those industries wliicli fall most atricLly 
within the consumer goods category would be flurveyed in order to dc- 
lei'jiiine wljaL types of equipment they possess, wdiich could be used 
for Bub-coutructing of defense orders. At the other extreme, proposals 
liave been made to rely almost cxcluKively on past levels aa rough dc- 
terininales of ea]uieity. Obviously, Htatistics of the previoiiB high levels 
of produetiou Ijused on tln^ weekly or monthly i)C‘ak output are very 
useful in pirn iding Nfuiu? of wlmi s])eeifH! ijuluslries enn pro- 

duee. Hueli (igureH are espcM-iully \iHef\il if there is also avaihiide any 
evidence of Hueh qualifying faetoiH us Uui iiino\nit of idle e(pupineiit 
during previous iKuiods of high ])roduelioii, rectniL changes in the 
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r|tmlily ftinl fiunnUly «f cqnipnw’nl, ('onvorlilnlily nf plant niul 
riinchinpry, or if Ihm’ w (soiik* r inpiriral bnnin for RnoRinK ll<f jwiRfiibiliiy 
nnd rcfiullK of iiiuUiplf liliifl opiriilioriif. i nrt' ik-^'jIkI on labor akillH 
roqiimHi, on llu* avnilnlnlify of T<iir*)i workorw, mnrl tin* of 

trnininR or HuliHliluiiuii. Tlio llun-au of I^ibor SUilinlirf* ja i riRaRrid in 
cHliiiialinR rf'tpnr<’nu-n(« for lalwr in dilT''r‘‘nl iiidii»trir!» ami ormiin- 
lioiip. Tiio Kinplnyiiioiil f:k‘nitily DiviMon of ih<‘Airial t'iTiirity Hoard 
Iiaa lircn rolltrHiiR a connidiTnbk' nitioniiii of itiforiMitlioJi aloiig tliin 
lino from oiniiloyorw. 'I'lio linio mni not of i)nhi?>lrial I’Spniifion ninl llio 
nltlrtiiiitiR of raw mntorialK iwn-n.itary for o\|miiHon imii*! »Imi 1k" inkon 
into Hrooiiril. 

IVrlinp!^ Hinli(*tirH oiinnol iiimver nil ttf llll■l^lo rpic^itioiifu on rainmity, 
but limy certainly will lidp. WV mint not forRol tlml tlnninnH mn«t 
be iiiado and made pi'iiniiilly. 

Above and boyoitd llie whole aroft of rniuirt'ineiilrt and rapacity, 
ihcrti are n mirnber of oilier f|Urslion« rvhding to imliomtl drfeii>*n which 
require a greal deal of atalinliral innlerinl. Sonic of thoM' lakrv the form 
of eroiuiiide problemn and nlhrrN of mlniini.>«lrnlivc pmlilrinx. Among 
the former nrt< hiicIi (jurtilioiiH h.m the cfilablii^hintiit of Hlorkiiilea, 
auliHliliitibilily nf inaterink and men, price imliricN, govi rmiieiil (iKcnl 
policlew, and labor jKilirii-i*. Many of thew' problniiM require, very preei.w 
and careful rerord**. nerliioim lo jiroviile for >iloi'kpil(':ii of }t|*(‘ririr com- 
moditiea luimt be bnml not only on minirrmrniMi niid ni|iariiy clmlien, 
but alao un npeeitie dnla conrerninK the rommmlily Mieh enurreM of 
Hiipply, influence of the war on demand, eho-tieily of aupidy, tariff re- 
alriciiona, elTeel of eirilmrgiK^, lime ivipiin d lo nccnmulale tin' re-nervi- 
Rloek, and the Klorenbility of the rommodtly. For ei-lftblifiliiiiK poliey 
cm milmlitution and on shifting muieriiil and labor n'<'Oiireea, it in i-h- 
Hcntial lo have information on the reHOirreH of the vnrioua produeta 
under review, the renidunl effeclH of taking them asvay from eerlain 
areaH, the impliculioiH in tlic^ new arena of appliealioii, and ihi* po.Ml- 
war roadjualinenla wliieh will be neewury. For inalimec*. any ulilir.a' 
lion of Lhc automobile iiiduKlry'a ecpiipmenl and man-|Hi\ver for air¬ 
plane muiuifaelure nniM coiumtii ilt^elf witb iln impael on automobile 
production, the enieieiicy of aiich eipii|imeiit in air)iliine produelion, 
Iht! lu'ubleiu of wmiorily of em])loyi'i‘Hahould they niovi' to new plants, 
lying in of llie airplane and lUilomobile rompaiiies for di-Higit and apeei- 
fication purpiiK(*a and aimilar <|UeHtioio<. Some of tlo'se eiiii and ecrtainly 
will be answered witboul the help of alnliMieiaiis, but for moat of lliem 
aomo Itae.kRround data will be (‘aiomlinl. 

Price policiia, fiacal polieiea, and labor jiolieicH liuve been given mm'h 
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consideration in recent years—^particularly the latter two. Now, how¬ 
ever, decisions on these matters must be more specific, They are much 
more pressing than herctoloro in the seiiBe that these policies must be 
related to the defense objective. In tho case of fiscal policies, expendi¬ 
tures for defense will certainly be far in excess of recent govornmont 
outlays. Taxes will be affected not only by tho increased flow of income 
but also by new tax provisions already enacted or to be considered 
during the period of the Defense Program, Decisions on tho magnitudo 
and types of borrowing and taxing must take into consideration tho 
probable effects of tho defense expenditures on savings and upon con- 
fliimei'fl* income, as well aa tho offecta of tlic financing scheme upon con¬ 
sumption, savings, private invostmcut, and related inattora. In the 
field of labor, wage rates in relation to prices and profits must be studied 
and coordinated with any policy concerning strikes. All of our statisti¬ 
cal resources relating to wage rates and labor^s share in the total income 
must be aRsombled and uLilized intelligently in this situation. 

Tho Defense Commission has already been called upon to consider 
priorities and tlic granting of corLificaLcs of necessity for new plant 
and oquipmoiiL under the provisions for the short period of ninoriiza- 
tion. Statistical material in new and pvaetieal forms is essential for 
those funclionH. For insLaucc, in determining whotlicr or not to grant a 
pavticuUiv miuuifacUu’cr a priority rating for a specific raw material, 
a ^'a9t aniouiiL of information is necessary on other user.s of the particu¬ 
lar commodity and the effect of Hhortagos on their operation. Not only 
must the oonHumor of an item in its first si ago of ])r()ducliou be con¬ 
sidered, but conHumplion must be traced to finished products. Should 
a question arise eoncerning i)rioriti(»s in the case of atccl, it will be 
necosHary to know not only the types of steed which are made, but also 
(h(5 uses of oa(5li lyj)e llirongli a numl)er of stages of produotion. In 
deckling priority inall(‘i's for innohincry, alternative resources miisL 1)0 
considered. Tlu^ granting of priorities must l)c selective or there will be 
nil endless jircssure for successively higlicr ratings. 

In the mailer of certificatcH of necessity, nlt(3rnaiive ])OHsibilitles U) 
the new capneity m\isL b(^ taken into aecouiit. On the one hand, ev(n’y 
cfEorL is ))eiiig made to incUiecJ iiulu.slrial expansUm. On the other hand, 
for certificab'H of necessity it is (‘ss(*nluil that the expansion for wliieli 
a eertilicale is riMiuested, be simwn us m'cessavy. For instance, a new 
foundry nceihal by a inumifiiclunT for (l(‘fense ouhns may not ho 
necessary if oth<‘V foundries are iivailable \vitUiu usable areas. You can 
well inuhu’sUuHl lh<‘ iics'd f<ii‘ slalistieal .siii’V(?ys arnl for cooperation 
from local soure(‘S of data fur this purposi^ 
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No doubt Ihwi mere li^tiriR of lyi»t’.H of dnla nmlwl leaA-es one with 
Rome, confuRion and iineerlftinly n-fl lo juBl how the jnij it; u* Iw* (lone and 
Avherc tin* fijpircw ftro to Iw fihlainefl. Svtrnr* of I Ur* wttrk hM been lUuie, 
but tlicm i» Rlill niueh (o do. C’ornr’rs will lirtA O to \tf‘ rfoiiided and re¬ 
lated slatiRtirn iimhI where rlin'cl data rnnriot 1 m* Und. A aUtekpile of 
RlntifticH iniufit Im ncenmiilBled, l*errtH<.e rrrtuetiSt^ rome iat<l niirl tin^wiTR 
mu«t be prompt if the data nre Ut be nRefid. fUtjue of the n rini'RlA 
cnlliiiK for nnKwens within 24 or AH hours nrt* truly nlnrmiiin, but, we 
miiet do the bent llml. ran bed<ine w ilhin the time limit .tijM-eifird. I’oliry 
ruakittk rnnnot 1 oi»r wait for resenreh. This it* no! Kointt to be the hinliN- 
ticiaDa’ liiillenniunt, and we niuxl eonrme the t^ntherintt "f newdula fr; 
iieldfl and nretun of idwolute neei'^sUy. There have IwH-n many in!*tmie«‘H 
where all kinds of new and ohi slAliMlirnl prctjeei?* have been broiittht 
to the fore, tm the ba«i« of Iteinp relate;! to the d*dc'ioe effort. SuRgew- 
lioiia and aid are. mtwl welcome* but we muRl nr»l place nnylhiiig and 
everything under the banner of “Nalioiial IVfenhe" and take rm niiy 
and all iiroiHisctl aludiita. On the other band, avi; miist use imngiimtiun 
and forcwiglil, seasoned will; a HlrMiigrealiNlic jM'reiwellvti. 



BUSINESS APPROACHES TO REARMAMENT 
PRODUCTION CONTROL* 


By Tiibodoub IL Brown 
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ACCORDING to a recciit addresa made by Mi\ Kmidficii bcloro a 
meeting of the National Association of Maimfaclurers in Now 
Yoi’k, progress in rearmament has been far from satisfactory. Tlie ap¬ 
pointment last week of a four-member commission to direct the work is 
evidence that the program has lacked both direction and coordination, 
The impetus which has beou added is good, but, as Mr. Knudscii has 
implied, there is .still much to be done. Everyone realizes that the mere 
size of tlic national defense program introduces now elements wliich 
present serious diflicultics. Among the problems is the taslc of welding 
into a single unified system the productive capacities which arc widely 
scattered ihrougliout the country. In the process of coordinating pro¬ 
duction, the managerial impulse is to get results by an increase in the 
centralization of production facilities. The trend, however, is toward 
decentralization both because of reasons of national safety wliich offset 
certain dangevH in case of actual war, and because of the changes taking 
place in our political, economic, and social system in which concentra¬ 
tion of power is swiftly moving in the direction of political dictatorship 
control. 

In tlio problem of effective production, for whirdi tlie general ob¬ 
jective is obvious and for which iho solution is largely unknown, tho 
desired methods of procedure might bo discovered tlirougli original 
re.scarch. Rut time is short. Every available sliort oAit must l)e used. It 
would seem that one scnsilile thing to do in order to nave time and (jf- 
fort would be to review the experience of business. Such a review sliould 
be undertaken with the thought of finding out what him been aecoiii- 
])li.shcd and with the hope of discovering information wliieh would lie 
useful in a control plan for production on a national scale, The com- 
plcto picture cannot he found in any one company because busiiiesHinen 
have Ko far diweloiied only the initial Ktag(^s. ConsequeiiLly, in the 
material wliieli follows an iilleinj)t is made to Humniarize certain known 
exi)(’ri(‘nrf' which is reliUed to the nalioiuil prohli’in. One must always 
bear in mind, howevm-, Unit this ra])idly expanding i)liase of inuiiiigi?- 
ment not only is Incomphde l)nl is viuy \\kv\y to (diungi! from day to 
day- 
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A review of hiiftiiiojM exiierienwi kIiowh llmt llio dnveloiunent of con- 
lrol« U Uiking plnec nlniiR certain defiiiiie linw. First, conlrnls arc 
needed in rcwnrcli work. In lliis ralcRfiry will Iw found rerlaiii ding- 
ncislio controls which arc of extreme value in guidiiig new engineering 
developmenls as well n« in din'cting market rewareh. Ifccnusc we arc 
coiiceriied willi continuing producliuii controls for rrarmniuent these 
diagnoHlic coiilrols are. outside of the limits of the prcH-nt Like¬ 

wise the ptoideniH of fixwl and flexible Imdgela and hvnlgelary eontroU 
oro pusM'd hy, Hiitce Iheiw' directly coniM'rn the individual eonipaiiy 
and only indirectly affect ilie iiatimml prohlein llmuigli cii«l.s. 

Continuing contnds for the iirodiiclion phas<> of company nuinuge- 
nient of two lyinss: namely, the coiilrcd of quality of the ]irodncL 
inaiiufnclured, and the control of the quantity to Ire nuiniifnrliired. The 
ideas prcsfiut ina)' Ih>. suminnrixtsl briefly. In the Hrsl jtlaec, the result 
of quality control often is equivalent to a eonlrid of the manufacturing 
proccafl which is involvctl in producing a pnrliculnr article. If a rcason- 
tible. number of finished pim-s d(» not meet iiisiHH'liou U'.sis, it uuiy be. 
that the inanufne.Uiring jiroceAH is not under eoiilrol. For exnniphs in 
one ])lnnl the irregularilit-H in tin; iiuiuIht of piis'cs n<iccied by thu 
inspection d<‘])arlineiil led to a change in the inanurnciuriiig process 
which rc«uU«f in ii much greater unifurinUy of ihc finiKhed work. 
Qualily cunlm) in this ease reached back of llie work of (he in.spcethm 
dc)mrlment into the character of tlm nianufacluriug prore.ss. In tin! 
second place, the vohune iw quantity control ia i)n)>orlanl in relation 
to company policies and plans. In buMiiK'ss these in turn are <lepend«,*nl 
upon the marketing tsdieies and plans. In the ease of the Nation they 
depend upon the jdans for M-day. For example, a company's volume 
of production during a given accounting js'rioil should l»e dejnuideat 
uj)on a huinnee hetweett the. (>Hliinnl<-s of Kuhsi for lliul ]H>riod and llu! 
size of inv'cnlorics. There are iiuuiy prohlema here either in the work 
of estimating sales or In the control of invent4iry. 'Die dc'vices used 
range all the way from simple record keeping l<» onalyacs ha.scd upon 
theories of advanced mallvcmalicw. Finally, it is clear that qvmnlity 
control involves not oidy the volumo produced hut also the elemenlof 
liming, because in a facUtry assembly line, if the itarls ure not availahle, 
the utweinhly process slops. 

The general comments so far nmde are not minicii'nlly <leliniLe to 
I)rovidc a clear-cut line of alln(;k. I*uck <tf spat'e prevents a review of 
the exporionco which lends to Ihii helief that i'onlnd deviei’s for enm- 
pauy management differ in eharue.ler from holh atfcounilng and 
BlalisUcB, Some conclusions, however, may be sliUcd. Control,nfUui 
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require the use of accounting principles and procedures, but they do 
not exactly parallel either the rituals of accounting or the practices of 
cost accounting such as those found in some developments of flexible 
budgets. Controls make use of statistical procedures, but frequently 
these procedures do not follow standard teaching such as in the case of 
estimates of future sales. On the basis of these beliefs, however, certain 
concepts stand out as being important. Because those concepts clear 
the way for an understanding of the controls which business requires, 
they will be discussed first. 

Banc ConcG'pls and Frinoifles, The fundamental concept in both 
statistics and accounting is that of classification, The idoa is extremely 
simple, consisting solely of the assumption that numerical information 
can be sorted out in accordance with definite, prescribed criteria. In 
fact the science of statistics assumes ns basic the process of classification 
undertaken as a foundation for induction. Po.ssibly the very simplicity 
of this foundation creates a willingness to accept the process of clas¬ 
sification tacitly and then to forget its importance, Probably because 
students also understand it, earnest teachers tend to avoid it because 
it leads to perfect scores in examinations. 

Ill business the word '^table” is used as a substitute for tho more 
technical term ^'classification.^^ Tallies can be sot up to present data in 
accordance with one or moie criteria of classification. Iii a .single table 
consisling of columuH and rows, tho aiialy.sis is limited to two criteria. 
Novcrlhclcs.s, the device i.s a powerful tool bccauso individual colls 
located ut the crossroads of tlic columns and rows within tho table can 
bo discovered hy the intcr.section of a selected column and a selected 
roWi The device is widely used in business. For exainjilo, in a certain 
chain of store.s ilie control reports clas.sificd salc.s in two ways. The in¬ 
formation was sorted first according to stores without regard to depart¬ 
ments within those stores; second, by departments regardless of the 
stores. Applied to the two-way table the data for tlie stores were tlio 
totals of the columiiH, and the data for the sales of clcpavtineiiis were the 
totals for the vows. If for a .simplified example the record for a store was 
bad, a column was idenlifiod. If the total for a i)articu]ar department 
was out of line, a row was indicated. The crons of these two roads then 
would indicate a parlicuhir departnumt in a iMirlieular store. 

The classificjilion or sorling concci>t aiipears in a slightly different 
guise in production (control. The (sinsumer lliinks of coinpleied inacliinc.H 
or products. The munnfiic,Hirer, lH*Wf‘V(‘r, for iirodnclion conlrol must 
think in terms of \Hirts. 'riui job then is to sort out or to tlassify the 
component parts of various modids of comidcUial products a(‘C(>r(ling io 
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indiviclual imrlu. Tliis nmc<s«of «>rlitig U known as prticlnrfion oxiilo- 
won. Tlift idea i»vwnl Is Ihnl of exploding Uin rrjmpl<*U‘*i fimeliiiu: into 
ils delftiled pnrl^. Tlie utsc ol lliia lernt awhntries llial ilie explnMon also 
induden in llie proem; n nyfllenmlio, rlassificalion. For r xninplo, if 1 ,(KHI 
nulomoliilofl of eoelt of two mmleK A and fl, are In l»e Itiiilt dilTi'ring 
only in Ihr lyiw of iMMiy mid in tlie leiiRlIi of frame, flien lliere would 
lie 2,000 uiotoi^, 2,000 .«<•(« of wlie«lH, 2,fKH1 nlis ringgcar «?«*eiiildies tind 
Ml on, but l,0fH) frtiinr‘»( of Model A, l.OCH) frmiie?< of Mndr'l IJ, 
l)odie« of Modid A, mid a j-iniilar inindH-r of iHulioK of Moild ]t. Kadi 
of lliR nm'niMioH in Inrii are Ui Im explfnled. In flie eii.'f*' of l)ie, lunlors, 
if lliey were deeiRninl with eiglil eyliiulerA, iwli willi lv\o vrdves, ihere 
would be 2,(K>0 eyVnuler blorks, H2,0(H) valves, ;12,IH)0 valve .HpriiiRs, and 
»o on. The fuiuiniiieiilal idea l»‘n? ie that a finidiMl pnalncl often eon* 
aialK of alandurd owniblies, miha.'sseiiildies, and pttrl<». The prodnelion 
explosion procemiphowH how many nnils in eaeli rln.s«< of alniidard pnria 
arc needed to make a given volunu* of the final pn.>(hirl. 

Aoticoiul concejil >vliirh Ik also of first rank in iui|Hirlmiro in eoidrol 
work is that of tiniiitg. Finished pnria nnint arrivi- at the nweiiddy line 
in jiiftt the, right fiiiantitioHaiid at the pmjHT tinies in order to prevent 
a hottleiieek in the work of nMtenildy. f’nrlo.'ids of Ininber arriving at the 
aile. of a Iiiinre army camp are useless if the inuteriid for the fonii<hilion 
ha« not yi'l apjH'ured or if nails and other hardware are not available. 
Many illuKlnitions will conu! to iniud of this ini|Hirlaiit elenn.-iii of 
timing. The lime dement entera into miolhcrmensiire, .slightly difTereiit 
in chtiracler, that in, the concept, of turnover. Turno\'er un-nsures the 
volume of material going llirrnigli a |iroceAs during a given pi<rioil of 
lime in oompnriAOii with the volume on hand at sonm Ktandurd lime. 
It reprcseiila, iherofore, a linn; rule of flow, <tr, in rehuimi to a .Mtiuidanl 
uiulof lime, the velocity of flow, Tliia nien.snre as a control is ofTeclive 
if properly used, Imt frequetilly is iiieffi'clivo beenusi* it is badly 
applied, 

A third Homewhat more complicated basic, principle Is llie emieeiil of 
tt alandard, Wc human heiiigs know pnietically nothing: in the abstract. 
Wo apiirniVo a pnrlieuhir situation only in conipiirison wiili oilier c-x- 
pcricnce. llccogiiiiiing tlml ex|)erienee is not alwny.s uniforin, wo eon* 
dense it into a Biiiglo thought or figure whieh repre,>.‘onis an avemgi'. 
The cniicepl of nHlaiidurii is eontinoa in co.st aeeoiiiiliiig. no.diii<!>',iiieii 
ore familiar with Ihia and aeeeiiL it readily. Moreover, they nnilej'sljuid 
llmt a tttftiulard cost represiad.s ii figure, wbidi is i-xtreinely useful wla n 
they dtwiro to iiilcr|irot llm incaiiing of an actual laisi. The eiuioiiH iiiirt 
about the Hilimtion is llinl, when a Himilar iirobhriu is iitlneked ibrough 
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the use of figures which are labelled statistica, the businesaman adopts 
a stupid attitude when he expects a preciaiou which ia impoBsible. Thus, 
in a so-called forecast of sales, which would be far more wisely termed 
^'estimate'’ of future sales, there is only set up a standard expectation. 
Departure from such a standard ia extremely probable, but the busi¬ 
nessman seems to think that the statistician can produce estimates of 
the future with a precision accurate to 1/10 of 1 per cent. 

The departures from standard are important. One expects sevens on 
a pair of dice about once in six rolls of the ^'bones/^ If sevens exceed 
this standard number by a suflicient amount known with or without the 
help of higher mathematics, one can begin to suspect that an undcair- 
able control is being exercised. It may be said that the dice probably 
have a market bias. Whether the market bias is in the equipment or in 
the managerial control need not concern us for the present. We need 
only to remember that shooting begins when certain limits are passed. 
The concept of control conaequcntly states that there may be drawn on 
either side of the standard certain limits within which the clement of 
human variation has full play. When the observed conditions pass be¬ 
yond these control limits, unwanted artificial conditions are beginning 
to impinge upon the situation. Tlie red flag of danger is thereby waved 
to indicate that the situation is out of control, 

Qualily ConiroL The pioneer in quality control work is Dr. W. A. 
Shewliart of the Bell Laboratories. A somewhat over-,simplified, illus¬ 
trative statcnicntof the proceduro for quality control may bo made as 
follows: If there is recorded lot by lot the percentage of dcfcclivo pieces 
as determined by tlic inspection department and if these have been 
manufactured under good operating conditions timre can bo determined 
not only the average or standard percentage defective, but the control 
limits within which 09 per cent of future good experience should be 
expected. The data of this trial run set the controls. Subsequently llie 
pieces produced lot by lot are handled in such a way that their histories 
can be identified throughout the manufacturing process. As onch lot 
passes llirough the inspection department the percentage defective is 
recorded against the standard and control limits already determined. 
As long as tlicsc percentages comcj within llio control limits, nothing is 
done. As soon as tlic i)er cent defective for a particular lot gets l^eyond 
the control limils, the danger flag is up. Because the lot is identifiable, 
careful Hoarcli for the eaiisos of tlie exe(‘.ssiv<dy largt^ wasU^ Hum follows. 
WlieJi the cause? is d(?U?nu'nicd the condition which gav(? rist? to it Is 
coiTCClocl ami tlu? iu’occj.sh ia rei)eat(id. The result in ])rLi(!lu!e luis been 
to reduce hy Ihis ])roccdure of cut and try the Hiaiidard per cent of 
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wnaUgc, ftTid lo narrow Uic conlrol limilfi at Uiio wrin limf*. Thf s-urrw 
of the plon dciwnilB upan the idcntifinhle loS#i, Mnrr^ivfr, pnttthirUon 
wiimHrcflcarch.and resmroh aidH iiRKluction; the Iwo are Tlioit* 

ifl, of coiinjc, a rcawnablc jKiinl Iwyond whirh the wi t»f imi*mvit(a 
qunlil}' iH grtuiler Ilian the Iwucfila lo he derived. Al thi?i jKiini ii w no 
longer deaimhle. lo change fitaiidaitl« of wajslngc or lo narrow toiurol 
liinita, Sulmctiucnt oxiioriciiee I hen iKHrofncfl on** of roniroSJing priwlup- 
lion in relalioit to llnw hnowii jdniidnrd«. 

Tim conw;<iiU'iirc of llii« for proilticliiai ronirr)! i« a«haoR«‘ in Ihe idea 
of the fuiiclioii of the iiis|MTljoii dt’|»nrlniciii. nriRioally ih*- ji»ir(wo 
of eucli a dciHirlmoiil waxMilrly lo n^jccl th*w«< finiKiir-d arsirlex w hich 
did not meet the niaiiufwlnriiig c|»crifi<'alion'« wl n.« rngijorir'ririg eland" 
nrds. The Hhcwlnirt conreni iniriHliicr^ for ihi* gnidniicr' of iJje inH|«'p- 
lion deparltnent a act of aiweifiralioiie for tjimlily eoiiimhiv wlneli nre 
boned on Hlalialical lhtiorit«j. Tliew aro diffcri'ril in chnwier from 
inanufnctiiring apecificationa. By Ihcir imi Um iiieiwTiioii dcimrimenl 
no longer remniim merely a n-jpcijon point hui l(ec<.in«^’« it conintl 
agency. 

Ill Bmniiinri£iiig llio idea cerUiii eleinrnlis have neewanl.v hwn in-g- 
Icclcd. For cxaiii])le, in a conannuTV gi««i lik<* nri nohonnhiht ilo-re 
oro additional complex quiilities pifiM-nl. Tlif rpinliiy of oni* pnri ii 
brought into rehUioii«hip with the ipinlily of BitnlloT. ax in de* niae of 
an auloinoliilc axle and iK'ariiig. In additinii lo lie »e loorr or h xx com¬ 
plicated coiiditioim there U the rniiil qiiniity whieh iimhoHi a wiimI- 
aide. Regardlesfl of thew conipUcatinn!*, iiilen‘i‘t at lUe tuoko'dI ci niecni 
about tho iinpliciilioiin of the pinn in conueclinii willi government I'on- 
tmclH and government iiwimeUiw. The qiieclinii may Iw r«iM-rl wheihi r 
certain diflicullicn might not he clennal away if ihcn* were emjdoyc*! 
by government ofTicialH Home of the ithw in ihix nyci* in of qnaliiy 
control aa now prncliced by a handful of miiimfacturciv. 

QuonhY]/ Conlroi, The key.s to the eoiilrol of qiiaiitily f<*r gotoli like 
machiiicB arc lo ho found in the iiiinilM<r or volume of the loide picd'H 
to bo produced and in liming Iho.w picccH lo reach lln* aw< Mddy liie- 
when needed. AtlcMilion in lliini prohleiii conw'qiienlly imi'd le- dirccicd 
U>tvnid.i Ihu basic unit pimsi, rnlher lhan coinpleicd prodie-l *. 'The 
control plnn.H, however, iniiHt ainrt willi llie rom|»h-lcd producl. 

Tho quantilicH of n given pnidurt which an* to Is* jinnlncvd ore ih'- 
pendent upon plans, (\imincnciiig willi ilm iiumle-r of iinii.t of cu> h 
model wliieli oro to bo diHlrilmUsl or «old Ihecc plmix im lmh' ahn iln- 
pi'odiictivo capacity of n given iilantiuid iht*. coiidiiion itf itieipii|iiiicni 
Tho innking of plans inevitably involves esiimales of ihc fuiuri'. If die 
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full capacity of tlio plant is to bo utilizedj then tho plan esacntially 
depends upon plant capacities at various times. If, however, tho manu¬ 
facturer is marketing hie goods wherever he can, his catimatea will in¬ 
volve an appraisal of his buying public. These probiema essentially aro 
statistical estimates and arc subject to all of the difficulties and hazards 
that arc involved in making such estimates, Inevitably they will in¬ 
clude also an appraisal of the risk of strikes or other delays caused 
by labor. There are many ways of making attacks upon these problems. 
Many of them have appeared in public print so that there is no need of 
describing details hore. 

After plana have been made, tlio control of production sCarls with 
the number of units of each model prescribed in the plan. Produc¬ 
tion explosion i.s applied so that by classifying the number of asacin- 
1 )Hc8 , Bubasscmblios, and/or parts, tho total luunbor of elementary 
pieces can be dctcriniiicd. It is not necessary to carry tlie productioi^ 
explosion proccs.a na far as Uio individual pieces in all cases since the 
inanufacluror may buy certain assembles or subasscmldios already 
completed, Tlie problem now is that of planning the production for 
these clemoulary units so that they will be on hand at tlie assembly 
line at tho proper limOp Tims production explosion leads to timing, 
Every manufacturer will recognize at once lliat in this plan there are 
many other problems. For example, requirementH inust bo balanced 
against invcnlories. Tlie system must recognize some way of stopping 
foremen from taking over parl-s whicli arc needed in thoassomljlieH Lo l)o 
produced later. "J'hcro is tlie qucHtioii of tho machine load and a nave- 
fiil time of delivery cheek on vendors if parts of the finished, semi¬ 
finished, or raw matcrialH arc to bo purchased outside. TJieir quality 
also inusL be cheeked possibly by one of the motliodH already suggesled. 
Moreover, tlie Hlatomcmt assumes that tlic quantities of raw and semi¬ 
finished materials liavc been appraised fio tliat supplio.s aro available. 
Tliis requires coordination in another direction. Tho proldem is not 
simple, but extremely complex, espceiully if there are literally Lens of 
IhouHands of diffen'iil parts entering into tin? final producL The details 
need not concern us hero. It is sufficient Lo say tliafc apparently tlio 
probltMii is l)(diig solved and that it is doiiendent upon the concept of 
pvodutiliou expUisiou, pi'o\ier Uiniiig, and a balance of expected pvti- 
duetion in n'lation lo inv(‘ntory. 

Again llu? n'view of business eiises makes clear tin; fact that lliis 
Hyslem wliieh is lining d(welop(Ml for ([luintity iinaUiclioii (!onln)l is not 
the only one. The reason aiipears to be jnesenL in llie tulditioiial fnc-lnr 
of tlio character of tho goods. If the individual product is relalivifly 
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mmplo in Uu* Oini U h not ftn r4 mr^f«y ilir* join 

cjiii bn nuicli wmiplific'cL In intX rmn ronij^^jiny fi)<j?^irir jHly hvLf^ t)if^ 
problem by adapting contml liiriil^^ for Ihn of latss.k^Jird n5r4!ori.^l 
whieh IB bftlnuec^ Wtween prcKlurlicm mnl invrnliory hi iih^» rd a 
conlinuons prcjrn^s wlmrn l!m riftrmlion cd stJm U'j.o 

tniiRl l>n n« nnmrly ciinbrnumm iHWibb*, a rljffoTrn! *4 r^nUMi 
bm? lK*cn UNrcl whieh nmkr^«i ihr rnnfn*l n fimriiboti of n-nsitnnly 
of Ihn npcralinn of llu* nmrliinr^. finish bdlinE; in ^ s^^ry iio hnb* 

lexlil(*f<, jmprT^ enrlain pb^KuN, ami oMir-r b ^ I inrilly, in 

inventory |injbl< tn** it lian fnnosd Inu* in r r» «b** mv4 ^ 
of ft lum-<jvnr figura h of brlp. lirrr ihobann ub a in ihn\ nf a tnrh'OVi r 
figure which innn^utx'^* Min vnlnriCy ♦^f flawiiiig Ihfongh invrh« 
lory for nneb lioinogcitt^iu« ^iiloparl of tlml invnnlory, inratiun* 
baa heeu applinU frt*<tueully to i=‘iituaMriiit»^i n^pnwnMng n ani'^^tM-IUur- 
ouH t^\i\m of R(kmIb ilml it iiiu»^l niniilionm! in m n vahir h 

if nalclfttigcroviapraclirn. 

AdmhmltitliOfi lifp^rL All Mm( hrvt^ lH^>n mul ijf 1*^? Mo nd- 

ininiMlmlHin fartnr for KKnruMvo fiith il by 

properly orgaiiiy^^d Un luiiml n |H»rli«i. Xh |iobi!<^l by imuy » Mjc 
porU inlMidod for nxnnuivt >ii friM|iiru(ly do noi ym Mj« ir |»:ouIm 
I nfornmlhm Wi orgmnwl Miftl il \h mu nbl in iW 

■which Ihey luivc in fftoi*. Hh* dnyi^ n{ iho big infoi nw pa‘,‘v.- 

iiig, ftt leafli in InifiincKrt. Fcprluimbdy it m oidy on o/4ro^?*ojr'^ Mna 
ono menla nn nxerniivo holding a vnry re‘»iM<iiif4ibl<'' iwirrdMMM of whom ii 
miglil 1)0 aaict Mmllin wahm) intiK^rlftiif Mod even (h<vf 0 op hghi^ hirjo ri 
green ivL Inw npproftnh. KxmiUvn ro^wnl^i, nvrn Mo»^^ \^bi« b nr*^ 
cftl in clinrnelfr^ nrn not nil of Mm* aanm tyj^^ 1 iro, Mo to i-- « d* tidi <1 
diwliiiction iKrtuwn tlinguoslir ro[M>ria aiul wJdi-li to iMoinffdii 
ft Riven condiiioii wiMdii n b^l^ine^ri and whieli have n o rnn d con- 
linulng conlroln, In ilii« paimr it iw iho rtnUimriiig itiotrol lypt- \^|lil■b 
hiva l>ceu kept in mind. For Urn iniria^iH^a of pnaluethm tojiUob Momi* 
arc cerlftin imporlaiit ohmuinla \vldc|j U^nr upon Mo' 1 iivti, 

there i« llic qucHlion of n(»xibilily. Prioriiie.ji Inivo niol will 141011100 ’ l«i 
ImvG an imporUnil influence upon Mui aihuiMoii. 'I'lo’ Jnu^fl lo^ 

al)li; to roficet the Hliifting iin|H)r(ftnrn of Miaiorifil'i di j-^mding u|Hjn 
tUcKo priorities. Next, in i\ program vvUirh iw nuiionul in 5i> iIoto 
inUHl 1)0 a wliolo nnm Rnuluaied in dolnil. H in U\ ai(i inpi P* 

place before lo)»-a)do oxecnlivcH Mio iiihvh oI di lnil fnr uhiiJi u huIi- 
Dvdinalo muat be held re^poiihibli^ On tin* oilii r haml;, lln^ ii-puri li 
Hhould «o flinnmariy.o for Mm lop execuiivea Mie dalu whieh bear upon 
tliQ BiluftllQU that ho can immediately hicalo atom wiMiin which Mn^re 
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is troublo, Tho detail reports In the hands of subordinates should pro¬ 
vide iho information which will identify bottlenecks and choke points. 

The problem of production control on a national scale is n now and a 
serious one requiring research skill for its solution. Tho first ste]) is to 
discover what others have done. Business represents tho best prospect¬ 
ing ground. Tho cxporienco of business indicates that there nrc oertain 
basic concepts which have been proved to bo successful in the work of 
comi)any production control. For the national prol)lom tlic most im- 
l)ortant factor i.s coordination with Iho power of decision placed in tho 
hands of one administrator. This has not yot been done. The fault lies 
squarely on the shoulders of tho Chief Executive, Without authority 
there can be no coordination. Without coordination business knows 
only too well that thei'c can be no effective plan. Without a plan tliero 
will be no adequate control of a rational business character. 
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Dir^m, /Inali^jvu Diimm, 

JBxecuJtVft n^cs «/ 

T hk HiXPKniKKCK nf llinln^l tt«r vi ly r^-ijsrSy tijf- ]i\nrr^ 

Nvliicli haiiNing in a Jrli iiM* A<t \hn^ r-imr- 

inouply i^xpamlnl pnralnrlinnwritlr in il>'fr3i)«^-irjtfinftinf;fi! |r 4 Hm 

rorrt^H|KiiKlinKly hiw* lijnvrria^nl?^ iniipiilaSiMn m*jri Mj» *4 4'^* 

fcnm? arlivily, AucI, in n M^rnit rinnilwT r»f is M«i* Jj^n' shfi ^^npply »lid 
not, ari^rrliniw^ rould iinl, rxpainl ill r<pn4 nna?^nn\ \n^ ^ r*f Innji^in^ 
in key iiKluh1ri«l eenf^Tfn \sm fpiirkly hy in?4^a!la5y Im 

lliu Iflhur iimlrd for tli-fi^ny^* |ina|u«rii()in, Vkurki^r*^ v^t u* niinhlri 

to find BatmfncKiry living qnarlerh fur Ihi-ir fnrniln^^. I A* n whirr* li wjtn 
poH^«ihlc lo ailmcl ih« nrwf'.wary cinidnyi^^ff, liny rpiisi^ly l‘'!n'rnfnr tll«i- 
aaliiiriecl, and laUor Hirruivrr wan Pwlnf iuk- rjfirh uov niif- 

fcired, and alnndrird;^ af living worn lowrrr^h Ii«*inndial inr siHnn^Ns wrrr* 
cvculually undertaken, hut iJir-y xven* luurh l^w« 

In lilt* |)r(\*4cnt niTier^i^eney, a detenniiialinM hm<! Iwi n evirh^nt fnau 
the very nUrt to donl wUh pruhlem^i of defence houi^ih^ uk^^tr* iuielli- 
gently and more proniplly iImiii >vn did twenty yrnrri arm "I’hif^ den r- 
miniiUou ia a very naUiml etnu^^queure IhuU t*f i^^ur Wi^tH War ex- 
perienec and of llie literea^ing nttentinn given to hianid4g dnring tlie 
poal decade. TsalahllKlmuMiliind gr^iwlUuf aiminUT uf IVdi rat ngiUUMiH 
concerned with litnming Itnvc inmh* ilLr««rrr Ui uiuh r^iaml and fntr 
the problem, and lUcw ugeneies^ Imvc MippH» d a smIuhh^ of vx|H'ri“ 
once in dealing ml\\ limiting qm^Mtinita wliieh Un,H gnaSly fneilitntid 
excenllon of a defem«c huuaing prugram. 

At Uic oulwcti italnmUl l>c made cle^ir that lln- fnllowinu fli^run^^inn 
relates primarily U) Umiaing for nviliau work* ra in pri>aio ami govern- 
rneiiUipcratod clofcuim? iiulu«lrif^, for civilian cm|doy*^i s *4 ilie Army 
and Lho Navyj and for marrinl nrm<niinin!^4nm“il nlVin n^. I am imi 
speaking of Imrracks or ranlonnienl^^, nr nf InniMiig fnr iiffii * r^. 

Our prcttont problem is lo nKsurn ihul Imn^iig nvnihiH*^ In im ri 
and women engaged in defciiao arlivilh^ in Mifneimi vnlmm^ tlml \W- 
^en8C^York onn be carried on nt ahigli Invid nf prmbn tivr i IVn ii^nry and 
wUlioul undue lalior turnover At tlic j^ainn tiiuci in f>>t\ fnr a‘» [^^^^^ill|l^ 
Nvo wish U) jjwervo living shunlurilti and bi aA'»nrn ii reMMinidOr- ]v\'v) 
of renU and other housing costs. All of thrHcobjiM‘livi-< imply the nw s- 
filly for an ndequalo bouHing Mupply, 

• A PAp4rprM«nlA(l hIUio ICnrul Ann^ul t4i 

I WO. 
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TUq raoBt important boucco oi supply of housing for these dcfenao 
purposes is found in the existing stock of houses. By this I do not mean 
merely the existing supply of vacant bousos, though they arc important 
in the picture. I mean houses in which people are already living. This is 
not OH paradoxical as it seems. At the present time, at least, a very 
largo proportion of tlie labor for our expanding armament industries 
is drawn, directly or indirectly, from unemployed and partially em¬ 
ployed ])crson8 resident within commuting disianco of the defense 
plant-s. Those people arc already housed. The extent to which dofensc 
housing is provided in this way cannot be described at this time in any 
complete statistical picture, though it is possible to cite an example, 
whicli may be cxtroino but which suggests very forcefully the accuracy 
of this observation. I am thinking of one small town of abovit six or 
seven thoiLsand people where a new munitions plant is being con¬ 
structed. A survey has sliown that there are practically no vacant 
houses in the town or in the surrounding country. Yet now housing will 
be necessary lor perhaps only 1,000 of the 4,BOO people to be employed 
at tlic ])laut. The other 3,600 will come from the unemployed, tho 
undoreinploycd, and the low-incomo farmers of tho town and the sur¬ 
rounding country. Most of tho cmi)loyec.s will simply continue to live 
whore they are now living, but will go to Avork at tlio now plant instead 
of sitting idle around home, or keeping house, or working at some inter¬ 
mittent or unremunoralivc occupation. 

The rflio Avliich vacant dwelling units can play in helping to meet tho 
demand for defense housing may, in some cities, bo of great impor¬ 
tance; in others, where the vacancy ratio is low or rvhero tlio ab.soluto 
number of vacancies is small, vacant units may bo of little conscqucnco. 
For the country as a whole, the Census has rejiorted a inoliininary total 
of 2,400,000 units cln.ssiricd ns “vacant" ns of April 1 of tiiis yc'nr. Be¬ 
cause llieso first figures include some units not actually entering tho 
residential market, perhaps less than Ihrco-qunrlcrs of this lumber Avcrc 
vacant for rent or for sale at tlint dale, and some of these arc Buinniev 
cotlngc.s not fit for year-round occupancy. Since April 1, furthermore, 
some absorption of vacancies has probably taken place. Even so, the 
remaining number of vacant uiiilfl is substantial and would go far to- 
Avards meeting tho defonso housing needs if they Avero located Avlicro 
needed. Hut, unfortunately, oxisUng vacancies are too widely dispersed 
to be of more than jiartial assistance; and in tlie itulustrial areas Avlioro 
they are most needed, Iho supply of vacant units is, on tlio wliolo, rela¬ 
tively tho Hmallesl. 

On tlic other hand, now residential construction is not quilo so per- 
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vc:nie, and ia in iTMUiy (•»«¥« acUvc in U'i'!' paistf lofaiilira in »)nVli (lio 
dcmandfs of tlpfcnsc indnsiry arc cs^rUrif? llac jtrrwur. Tlio 

most promincni. irvsUncc in ii*'rhaiw lhal of iho Im An!R''W arra, '».ikr-ro 
omx>loyiuciit in ainilanc manufatHirinR, jibiplHiiMinR and }Jniia<- 
OUH dcfcnm ititlusirics ‘ir incrfaj'iiiR very rapifljy. (■nrr<'j5t»5.v, im n’ r<-.i' 
dcnlial coiialrnclioii in Uiai area m? rnnniiiR nt lit*' ira!l-r> i.f iuf-ar3y -ifiJKin 
units ayojir, A very larRe part of ll)i« rnrrenl r4#jit»'!rn'S5“)i wrvinR 
l« provide house* for viiirkem rnunRed in neiiviU"., Snoslarly 

for the rnuniry, n* a whole, a mibeliinlisl projwrih’n «.f rtjrreni, nr-w 
eonnlnictioii i* vorj’ rlenrly rli'frn«o htomUiR. In W'rnt’i in'-mJei, for 
oxaiiij)la, tlu! o|K'rfltionB of llic FHleral IloiudnR Adioior^'.ioiinii Itavo 
inerenaerl mowt marknlly in the mnjor iriduf'lria) Brr'ai», when- fnrpiry 
activity han been Ple|)i>c<l up l»y tho defenK' pfoRmiu. Ar-iio, it is iioJ 
IWBBihln It) fpu’ss exactly how nnich of ihiw new roofiniriiojii iaiII pro- 
vide houeiug for defense workers. However, it fs r^tinmted by the Hur« 
enu of Ijibor Rlalhuie* that a total of AfTi.WI r«ew tir)i*!w Imve Inen 
fllarlcd in tlic non-fanii areas of Ih*’ Vnilrrl ski'? year, of wltob 

nearly 470,(KM) unit* have |>cen built by privaie e)ii«’r)«nfi^< U no more 
lliati tt fifth of llieHOaroacrvinR defenw nmls, private r«j»ti}j(o )ioit will 
he conlrihuliiiR aw ii»n*h to dcfenRe hoitririR a* llo* |tubli<“ proKroin ro 
fnraudioriml. 

Dcflpite the ftelivHy of private, buihliui^, m*w privat-t* > ni.sinietion 
and cxiaUnR liou»rtt arts not adeciuato by thejoselv*':*) Im mt-K !; nil t!ii> 
need* of defcnRc worker*. llouaiiiR for llie Ininilh'* of )«"ji<r«imiiiisif(om'il 
oiTicora in the Army and the Navy is nmiMl mi, nr r«iinf (iie))S Im, mili¬ 
tary reflon'atioim, at rent* ao low (rangiriR mainly from 11 u» dollnrf< 
a month) that private couHtruelioii cannot profitably prytsid" odeipiaU' 
accotnrnodniionH. In the amutd pince, the I'Xiamdon Unit i'> »<'>-iirritiR 
irt many cilic* is very likely to prove lem|«ir.iry, in bi’ bdlmn d by iii- 
duBlrial decline and iHipulation Ins* after the eim-rRemy i» over. In 
Iheae cnacfl, privnlo coiiHtrucUon can iirtiwd only wilbin limits, if nt 
all. The houainK that will evtuiUially b« anrphiR mmil Is' ])r«*. ided by 
the Govomincnl. Finally, in a ft*w place*, alUmuRh conslrm sion by pri¬ 
vate cuteriiriHC appeura jH.mifted, local cnpiial and iidUmivi- biive been 
abaent. 

■\Vliora one or more of Iheac condiiioni exisle, so tlml m timi by the 
Federal Government Lh iiulicaled, it i.« fiohnibln for a mimlM r of K. fiernl 
ngoncica to undertake nciuul construction. To ilo «•* oRi’m-i' -i in 
conducting their individual activilie* along lim-s that will fnrm a single, 
consifltonl program, Uie Division of Dcfcnaa Housing ('iMiriliiiulioii 
has been eatabliahcd. Tho primary purivoHO of that ofliee in to dviermiiut 



■lIODBINa IN Rei-atiom to Nationae Deeenbb 


30 


whftt the rcquircnionta are for dcfcusc housing and to see that appro¬ 
priate steps aro taken to meet them. Specifically, reports are received 
from the Army, the Navy, defense industries, and local officials con¬ 
cerning existing or prospective housing shortages arising from the do- 
fonso program. For locnlitics where there is evidence of a possiblo hous¬ 
ing need, wo examine the situation to see whether any new housing is 
necessary or whether tlic existing labor supply together with existing 
liousing can meet the need. If it appears that additional construction 


DEFENSE HOUSING PROGRAM 
public funds available;, allocations made, and contracts awarded 

UILLION. .r OUHULATIVI FMH JULY M. I«4a or 

MiLLiowa or [>0LiAnB tauily owillino uhitj 




2 B0 


210 


140 


70 






1 Ld2i 

r 




n 

JKDS AVAiUBLE 
tscALC AT urn 

J 






JT 


/* 



r 

1 : 

rALlOOATIONB 

UCAAC AT HtAH 

itrmrv~^ - 

4ADC 

1 


- i 

J1..J 

1 ,.*» 

* « • • 

^4*CONBTRUOTI 
1.-1-1 -i-k' 

• • • • • 

1 

DN COHTRAOTB 

[fciU AT RUMII , 

1 I- i i il 

" 1 — 
o 

i 


KlCctTXHl tKOpOC l.lio MANrroRY wr7i 


W40 


18 essolUial, it is Ihc responsibiULy of Uio DofoiiRO Housing Coordinator 
to make arrangements for ihc provision of that housing. In some cases, 
as wo have already Been, the needs for additional housing can be met 
entirely by private construction. In others, wlicro public construction 
is required, tho Defense Housing Coordinator makes recommendations 
concerning tho size and nature of tlio jirograin. On approval by tho 
President, actual couHtniction boeoincH ilio roHiionslbility of one of the 
agoneicH operating in this field, ineluding the Federal Works Agency, 
tho Navy, the Army, or Urn DefenKO IIonieM Corporation, a Hulmidiary 
of tlio lleconstruolion Finance (corporation. In some inslances, tho 
Federal Works Agency has solectcd a local housing authority as its 
conetrucLion agent. FuiuIh for these purposen have lieen provided by 
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dirccl- Fctlcral ftjinrojiriaUtmf* and wintrari auU9(ini[.atjnri# wlu’f’h iimk*^ 
availnijlc iboaum of *240,000,000. In addition, an BllMiinr-jU ..f llO.fKHI- 
000 li(W btteti made to the IHcnRu llninr^ Corj^oratinn, fthirli will 
uLitizo Ihcrfic funds in uonjunrlion willi *lfl,Wi(t,tK,lO d«Tivnl (r»im tlu* 
proceeds of morlKaRcn Lnsiirwl ljy i!ir kVd* ral Hnu»i«fi; Adnoid^initifrii. 
Fiuallyi the United Slates llouHiig Auiiionty li&js wt a^id** ^iH.lWtO.OtKI 
of il« funds for loans to local ftiKhorili* s, i.r in n f' w ra.wn iii thf Army 
and the Navy, for defenKC hroiHiig jmtiffl/*. A inial nj i;4'2l.tHHi,(HiO in 
thus aviiilaljlc for puhlie constrHctmii to ini'l l d'-fenw' lixu-insj nr< ds, 
Tha chad jircwuls a record of the lime at which ilm.'K* finol« 
nvailnblc, tORellier with siiinninrir'H of the dwidliingH for Mbicli funds 
have been siiocificidly allocaUttl mid tliOH> fiir which ronsiruriirin con* 
IracUt have been awanlcd. 

Through the I8lh of Dm’inlH'r, allocations of funds had Us n niadr* 
covering 46,405 family dwcliing uniM. Funds had nbo 1«i n wt. aside 
for 2,160 units for single men. Of the 40.(H^HI dwrllinK nnitfl', nlmul 
17,000 are lo be buiiv i>y the Navy, 17,000 i»y tlo* l"«-d'Tfil Wntka 
Agency (including llio Ihiblie Itiiildingi Adiiiiitsiraiioni, l.taMt by ilm 
Army, l>400 by tlic. Defense lUniuis (‘orjanntieii nnrl m arly 
by local housing mil1inriU<»<. A.i of Drmnber IK, fnrlherniere, the mini- 
lier of units fur which coiistmetinn roMirfni« have nvvnrd<cl 

ninoinUed lo 25,101. Most of ihow, of runrw, had gone nieh r eoufilnir- 
tion by that <lale. 

Tho dwelling units for wliirli funds lmvf< in'vn niloralt-d, wtrndt lolal 
about 40,000 arc inlendcd fur orrii]umey by civilian cmidoj i < > xf pri" 
vaicly-opcraled defeniw! induHlries, and of the Army ami the Navy, 
and by families of nan-ronnniMiiomHl ofliceri*. Over *tn«'-fif»!(, or abniil 
0,(]00| will bo occiipietl by eiaployisn of privale iudiKiry; niiulher 
0,000 by civilian omployca-s of Oovernin('nl'OiMTni«‘il iudvi^itial plmiiH 
(aueli as Navy Ynnla and Antr-nalH); and the reinnining 27,t««) by oilier 
civilian and enlisled poiwninel. As the tirugrain d(‘velup‘! further, th* r-e 
ratios will chnngo considemlily, and a larger |irii|airlimi will be allii- 
catecl to eivilinn enipluyees in privali' imliiHiry. Tin- Army and Navy 
needs iscro reporU'd more, cpnckly llinn lliuw* of private iiHliii'lry, 
wore generally CB-nier lo verify, ami in many ea-^es IsTniiie erilieal mneii 
earlier, 

At this point, I nhoiikl like to liirn fnuii eonxiilerntiou of the proitrnui 
ns u wliolo to a diHCussuin of ilie major slniisticiil problem whieli it hits 
80 far presonted. Tho dclormiiudion of defeiin* lunihitig lu edN in any 
locality, on winch tho program necessarily depends, is tdivionnly no 
simple maitor, especially sinoo tho itresMurc for hjasHl ihais iioL perinit 
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as thorough a study aa might bo desirable. We aro still in process of 
evolving n finished and satisfactory atatistical technique for dealing 
witli this problem, But we have made enough of a start so that the 
outlines of our eventual metliod are becoming somewhat clearer. As 
mentioned carUcr, reports of liouaing shortages are received from many 
sources. AlsOj by following plana for new plants and for major plant 
expansions, we are able to locate many areas in which defense housing 
needs may arise. Tabulations of defense contracts aro also useful in 
this connection, Wo have been comparing the value of the.so contracts 
with the value of the output of manufacturing industries in the same 
locality and, though the comparison is not precise, wc arc trying to 
examine all places in which the value of defense contracts is more than 
26 per cent of the value of manufactures in 1937. 

In some of these places, a preliminary examination is cnougU to show 
that a housing shortage is unlikely, and tlicse arc dropped from further 
consideration at the present time. For most of the cities, however, a 
final determination is not po.s.siblc by this device. Through these 
sourcea, iliorofore, wc are provided with a long list of cities where fur¬ 
ther study is desirable. 

In tlie case of industrial cities, the next step is a study by tbe Bureau 
of Employment Security of the Social Security Board of prospective 
labor rcquircmojita and labor supply. A field agent is dispatcliocl to the 
city, who secures from tlio larger defense employers, and from other 
principal employers in the area, the best possible cstiinates of the 
changes in employment that are likely to lake pUvco during the next 
year or more. Through studying the lists of the local omploymonb office 
and estimating the proportion of the local labor supply whicli is regis¬ 
tered, a forecast is made of tlio extent to which the employment require¬ 
ments can bo met locally. In this process, particular attention is paid 
to the possibilities of training local people to provide slcills which aro 
not present in the local labor supply. 

In addition to Bccuring cstimatc.s of tlio prospective changes in em¬ 
ployment and of the source of the additional employees, the Bureau 
of Employnumt Security field agent make.s an attempt to determine the 
proportion of single ])orsons in the inci’eascd labor force. Such a meaa- 
uvemonb in nnooHsary if wo arc to iiilerjireb Iho inercaHc in the number 
of cinployeo.s in the community in terms of additional dwelling units 
required. In addition, the field agent tries to get soim^ of the woi^kly 
earnings which the now omiiloyocs may expect, ho that wo in turn may 
know at what rent IovoIr or sales prices new liousing should bo pro¬ 
vided if it ia to meet the needs of the defenHO workora. 
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Tlio iT|>orl of InfKir n?<|iiirpm?’nM’ p't|*i'5>’ jirf*!. iflf;* stj* |t<KHl 

an flORWcr ha wo linvo Iw-oii bIiIo to p,<'l to llir* fj»ir3»5>oii i»f tlj*- (IrinniKl 
for houwiiR wliii'lj Uio, dffrtiw proftnim will rav»'>o in « pjiiJ5i>’sihr riiy. 
In ordor lo mwiiro llto supply, tfto nddixional tlii5>Bo Iw* tltinri. 
A sUuly of oxofliiiR vnoanri^!* inu«l i«o rnswlc. oml i}n» )»«!<'><•'’ for ii"i hy 
Ihe Work VrojoptN AdministTalitiiii. A ranvws ir.n?!*'' l>y n nodiil*' 
foroo of fiold nRciitA wlio lorntr* vnrani rlmrliinR ornt.® l>y li^ui njol 
ihon iiniuin; nl i-sirk hU'Ii vft‘’nnl »iiut c*mfpnnMt iJr; t< Mt ronS ftw-iU- 
fioA jmiviiliil. lnstriirii«iiisnn‘Rivrn to thpoiiiii(o-M*'"r Im 5nr)!.,i< (tiifrinl 
inquiry ni IfttRi* old luuitw* wliidi Ifw^k if may Ira'i"' l« • ii roii" 
vcrlotl nnd nl olln-r plnrfs wlu rr it luny thfli'-uU i«» irl< i« n«iinf fo-ui 
cxlcrior iitH|MTliof» wlu llifT llim> i« .a v»''fiht Midi in ilo’' ftTUfttin*. In 
Binall cIlioH, a i‘oii»plot*‘ raMvasM w infnl** In On* IaTR<'r ph'-rift,»?>AnipIiiiR 
l«cbnic|uc i« eiiijdoyMl. lit (hb way wp Rrt n rnuul *4 Jlu* rnimlwr of 
houaefl wldcli am vncnnlaud nvaiI«M>* for lit**'*, witli an isoliraiifni rw to 
Ihc proiHirtion of Ihm? units wliii-li nri< of pM'b «pi«lity that thi'y 
ouRhl not lo 1 h' PouiiUal tit tin* supply, nml a furila-r imliruisoh of tin" 
proportion wliiHi ore ho hijtli in rent Hint i!o-y on* Uyoml tin* onlinary 
copooily of lltp tlffouHr* worki'T io )vay. 

Tlic lliird porl of tmr initinl aiudy of dcfr'iiw lioiiHiiiK, i!ivt d« l oiiHiftlA 
of a RUTvc'.y whow, priiimry pnriavM* in to d‘'tftmiin* luiw fnr tin* privnio 
eoiialruolion iiuluKlry’ nm !«> riiiinlctl on lo i<rt.;idr’ m« >v lionfinR in 
which defense workem iimy livp. A Hiihhieniial IsMly of inforiirn'inii 
ahoul ImiiitinR coiuUUona in rpiuthI i)^ titsii roUirii'd .s'Kinln xi of lliis 
kind Imvc been niatlo for tin by tlio Ff'ilinil nMiixioR AilntiMiMtrjiiioii, 
and wo am (’ountiiiK on Ibe tVcImil Hotup bian Itniik Hoard to iiH-ihi 
tin in additloiinl cities. Ah in (he other Hlndies, a field oRt^Mi. tlie 
community, lo gel fimUinnd iiiforiuotion iih to the nirr* iti \Mliinn- of 
rceidpiiliid cuiiHtrnelion ninl its eharaeleri'^lieN:. ]|e nFo i oie<ic|er>« llii< 
rocciib ratt! of provinion of dwciliiig units lliroMgh alu-r/ttmn mid nni- 
vorsion of older pro|M?rlieH, and iiiciuittfi into the nliilude of private 
buiklcrH in the localily in Ibe ligbl of the defense l•lla•TgeMl•y to s* t' what 
Ihcir oiterntioiifi are likely lo Ik* in the next few iiiniithH. The genera! 
ccQiioinic hackgrtnnul of Uio. eontinunily is iU«o eliulitil, to provide 
Como indicnlion of the prohalile Hiluiition af|4T llie defeii'n* prograia is 
over. 

With llicHO lliree. pnrta of tin? aludy in liatitl, il ought to In* a noiiier 
of Bimplo arilhniclic deterniine liow loueh new e4tnslri|i-ijo)i in in l e.s 
saty in any cnae, and liow' nnicli of il tusilB i«i lii* proviii'd with pnidii' 
finulB, But, unforlunaUdy, our major variahlea are aubjeet i<i Hubsian- 
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tial errors and a good deal ol judgment must enter into the final detor- 
minalion of the proper defense housing program. 

Once this initial study has been made and our first program has been 
prepared, wo have the further problem of maintaining a continuous 
scrutiny of the situation in each locality to determine whether revisions 
in the program aro needed. For this purpose, various existing current 
series aro being extended and new measures established. Tho stiulioa of 
rents made by tho Bureau of Labor Statistics as part of their general 
surveys of tho co.st of living have boon expanded to cover additional 
cities. Data on new residential construction arc being examined from 
month to month, and some expansion of the.se data would be helpful. 
We will also have to watch the changes that take place in employment. 

The major task along tho lines of current measurement which we 
have undcrlakon directly has been the establishment of agencies for 
the listing and counting of vncnnclc.s. For this purpose, a Division 
of Homes Registration has been established in tho Division of Defense 
Housing Coordination. Tho vacancy registration bureaus to bo sot up 
by local defense councils with the advice of tho Homo.s Registration 
Division have ns their primary purpose tho task of locating vacant 
units and providing lists of vacancies to dcfeiwo workers who arc look¬ 
ing for places to live. These bureaus will also keep for each community 
in which they arc eslablmhod a current record of the number of vacant 
rooms and family dwelling units available, together with a rccoid of 
the number of aiiplicants for aceommoilntions. With the.se data, to¬ 
gether witli tho.scj mentioned above, wo should bi! able to follow with at 
least some degree of iiiLelligenco the cuiTcnl changes in llic housing 
sitimlion. 

Tho use of thc.so current mcnHure.s is ns yet not nearly so well dcvcl- 
o])cd ns the initial studios neccasary prior to tho development of a first 
program. It is probaiile, therefore, that their pattern will change eon- 
sidoiably ns we actually juit them into operation. 

The foregoing discu-ssion hn.s emplin.sis^od several phaso.s of our work, 
perhaps to the cxelusioii of other phases of at least equal irnporlanee. 
Nothing has Ixnui said about the cllorls which arc being made to u.sc 
deiiiounlablo houses in jjlacits where defense housing will have no jior- 
inanent use wliatsoev(!r after tlie oinergeney is over. By constructing 
bouses which can 1»(! ceonomiisilly taken down and moved to other 
locations, it is lutped to ijre.veiit a scuiouH burden upon existing real 
property in those nnsis. Lilunvisi*, I have, not di,seuHHe<l tlie program of 
central purchasing wliicli has been inslilutecl in Iniying many of llin 
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fnaU'rfii]!( nw^i^nry in lhi« intigram. % »hi^, in will Iw* }w»ail^,5«- Iwrlh to 
oiwrale ftl, lowrr pw(4shw 1 to s'urt'art prii|^s«»r5y thr* njf«n mat^’iiAl 

ftupplior«, Alwj, I Ijftvip KivfiJ Mitinly inaiU jpiat-n- tiratsdjrnj ij,p 
analylicnl pmblwit involved in wialyeinit tb^’ .«^a?i»«!eri,l inat- einl n|iir|, 
comes to UP, logflhpr with tlip vnrioup i.tlsr-f iHj?!# tti inJoniuntioti rp- 
ceived from tilhcrpouircw. Wi* have i!i«» probli iit, only f*f dr'l*'rroin- 
ing liow imiclt dr-fcriso Imuping is tuTcsRfliy, but f>k« wJiat part f»f it 
privfilo cnU'ntriM' ran prttvith'. 'I'h»«rr' i», I.owi vit, (osr> t wliirh 
crrlftinly slicHild be i'nip)ta.pi2<Kl, llmi iw. tbn imj«r*rtfl)4rr t>i f>taii'-lirrtl 
iiiformnLioii in llu* fonniihition of Ihi’s** pfogfatuw |o !bi?« |»rr 4 r 4 t*.«, 
BUiUslical iiifonuntiun i^ in<pn» dircrtly fw a bn.?ii's b«r mtiofi ilmn 
Itcrlmiffi in niiy oilier KoYcniiiiPiitM) fiinriioti niih nj^selii I ant ac- 
quaintccl. 
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ON THE INTERPEETATION OF CENSl^EaS^ SAMPLES 
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F on INYENTOEY PtJiiroflEfl an enquiry viml ho co?7ipl€te> Doth by 
historical precedence and by law, one of the primary funclions of 
the census is lo provide a count or inventoi^ of the population, as it 
actually existed on a specified census date (April 1st for the censuses 
of 1030 and 1940). Certain actions, involving the apportionment of 
taxes and Congressional representation, arc based on the census figures, 
purely as an inventory as of a certain date. States and cities likewise 
\itili5jc tliQ census returns for reapportionment of the state legislatures 
and the city councils, for revising election districts, and for ninny other 
nd minis Ira live purposes. Those inventory functions arc limited by the 
fact that the census inforjnation concerning individuals is held confi¬ 
dential j consequently, states and cities often maintain other lists for 
invoniory purposes, examples being tax rolls, city directories, the regis¬ 
tration for selective service, and sooial security rcgislration. 

For such purposes, the census must by definition, be comploto. It 
dilfers not only quantitatively but qualitatively from any sample less 
Ilian 100 per cent that might bo taken. This distinction ig independent 
of any dcIecU that may occur in carrying out either the census or the 
sample. 

As a lasis for scientific generalizations and decisions for dchon, acensNs 
w only a sample. In addition to serving tlie fimclion of an inventory as 
of a cor Lain date, the census tabulations serve also another important 
objective, namely, as bases for prediction. Any social or economic gen¬ 
eralization, and any recommendation for a course of action, involves a 
prediction. For such purpoHc.s, the census lakes on Uio character of a 
sample. 

Any census gives data of the ])asfc, but the generalizations and courses 
of action that are based on it concern the population as it will exist at 
some Lime in the future. A census describes a population that is subicct 
to the variation.s of chance, bocauso it is only one of the many posaiblo 
])0])ulations that luiglit have resulted from the same underlying sysLoin 
of social and economic cauw^H, 

Tlu! births, dcatlifl, vocatioim, inigrationH, and (’ducalional atUihi- 
iiionlH of a po[)ululion are changed and din^clt^d 1)y a myriad of elminie 
causoK, Huperimposed on certain imdevlyiug social and eeouoinle cause 
syaLoinfl. A ecneus shows wlmt resulted from this eomhination at a cer¬ 
tain time in the past, but any gencralizationa that are not restricted to 
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VL parMrular sjkI pltt^T aiujf^il U.r* f?ii^!« fiiMinr rnOir r 

|K)piilutin]i nn^.lU liftVf* rt^nlu^, i*iiiifi ?« ^n»^i r^|vvf ri(^jf( 

in the fulutr? from Iho sasul^'ilyaOK ^ iVrc^aiiis^’ (4 f^Hiui^- 
lical fluclufttiormg ii fnlUmf* ilmR mfi jsa^far 

and decWoiif^ nation, tho di^lmruiirot l5^S’K^^* n nn^l =^:4joido 

tHivcrftgcH h ttiim only n iiiaiur nf 
T|u‘n, Uin, Ihe wlnU'' nf a. {d^ipnhUinM i^Khty dr j't^ vohv ?^-jS only oji nhr* 
ftcitionH of eliniiro lm!ny, hull nlm on tho arliMU^ti of rhsim^r^ in |}o^ pa^il 
In other wordf^i tin* jwipulation of any no a t^vdny pnrlly if 

not largely on iimt |H:ipubliosi it a y<"nr nu*u 

ago, etc, A c«)niinon t^Thniral ii'Xiirrpf^oii iv^ u* my tlfu! lih^r#‘ a 
aerial eorrolation thr of a j?fi»piihiri’n< di1(h‘n'nl 

dftl 4 ^. Il foUnwa Uial for prt^lirlmK iUr* nf n pr^jndriruiu lu-xt 

year, the eetiKUR of that |(f}|:>ulalinn a^i it aTtnally ^s:l^r^'lrd on the la^l 
ccna\ia (lain Itf more uwful than a of riop« j^^^pnJarion an it 
might ImvoexlHU^l hy |Kw^Ml»l»»difrc*rvail of > ham o Fortmmlely, 

the only coii«u»« timl wo ran lakr* b llo' mu* thpa tho iii^i fuL 
Moreover, Iwaiw of i^Tml corodaiion, it b d^ri^^irahl^^ thn! iljo 
or aavnplo of the iKjpulation on iho remu'^ ho w pr* 4’bH^ 
l}omiU]oJ 

Tht^c ideiw ar<! not new- Thn of tlmin ni«t a r^^u^ideruhh* 
iunouiil gf Maiblimt work and wriuaig, yrt t!ny far foim l^eiiig 
well reeogniUKl, and Ihm* b n ih^nrtl# of explinl of lluMn. 

Dccauaoof llieir extreme imiKirlaiiee ii ^^oirMi whih* Sm put (In nt 
into print, oven if il hm lu^en done ladore. 

Tho two cxcerplrt given below art' ciuideil for lli«^ elnrity wMh wliirli 
they mimmflriz<‘ llm argnmeiiliH of thi.wi w‘thint 

A flo-ealled UKJ jK'r rout F»nritpl<' fouii tlif‘ vir»^l«-ghS n^f Uinule^'l 

1Hi an Booii im taken, a i^nuiple of lie \ms^{. The* u'vrfAitufy^irt Off ri 
Ih only nfl ahcwln for tlrewina nti iuff'nftnfiiwnam, riiw fuO^e#^ hu \ m lh?n rauM 
the Monplo (even a HR) )>cr rent sample) h Imt a nnil+» paiupJr* vi n p iOoh 
Liflily iuRnilo one that mlaht mull from Ihei rii\m aI Oir^ 

timG Llio flomplo wAu Uken.^ 


Ill hH ftrionilfir lnvo:&Ug«li(inA Ihn ohirrl iw U fiiuh ii>U \h^ UiaI 

provniln wl a piirlinilar iiMiuiriit, Iml i]\n lunl'Tlyiim niMl rrlft" 

tlouts which, with chanen irnnhCirAiunm ihmrmOm ^ri^i^ntnun np- 

proxIinetcSy. Tho duof nh|rrt in r^Ainiilini^ lUt* ^rniih* p« 11 

lliul out BomothhiK fthout Hki umlrrlylnn iHuthun <lml ihni p' 4 p‘i)n 


• In jiuImUhm, UiU parsKf^pU hy Ur r^-n Itut^^UW ,n a t- tnjUi M a 

Hulhom. 

1 liRlruoM trom a Iftlldr by Walm \. lo W Ki;. i u May 

1010] 
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tiou whab Ifc Ifi. Tho situation in tho city fluctuates coQbJnuallyj and what 
is found today will nob bo exactly true tomorrow*" 

Com'paratm advanlage& oj a cemus and oilier kinds oj in scien^ 

iific invcstigaliQUB. When a given aiim of money is to bo expended on a 
scientific study of some subjectj tho object is invariably to arrivo at 
genornlizalions and concluaions on which to base predictions. A well 
designed sample will then elicit the greatest possible amount of infor¬ 
mation j ill fnctj for such purposes thoro is no procedure of enquiry that 
is not a sampling procedure—some are only more efficient than others, 
A number of small samplca, taken in different parts of the country, or 
at different times, may be much more valuable tlmn n sample consisting 
of a complete coverage of one small area, Likewise, sample enquiries 
spaced a year or two apart may be preferable to a complete coverage 
of the same area taken every ten yoara.^ 

As the proportion of any attribute of the population diminiahea, a 
larger and larger sample is required for estimating this proportion with 
a given degree of reliability, lienee small samples arc not adequate to 
provide data that are to be tabulated in fine classifications, or by small 
gcograpliic areas, such as small cities or townships. The reason is that 
in tlio resulting tallies those cells that are to be used for making pre¬ 
dictions must not bo reduced to a point where statistical fluctuations 
may disturb tho reliability of the predictions. Small samples are ade¬ 
quate, however, for many (lucsliona on which data arc needed prin¬ 
cipally for tlio larger i)opulation groupings, cilie.s, slates, rogioiiH, or for 
tho cuLiro United Slates, and which in tabulation are to bo divided into 
relatively few sub-classes; for these a properly designed sample will 
yield results that are as saLiNfactory for gcnoralizalions and courses of 
action as tho results oy)tainablQ from a complete canvass, quicker and 
at much reduced cost. The small loss of i^reeision and detail in a sample 
is ufiually much more than offset by the accompanying savings in ex¬ 
pense, and Hucli savings open up the possibility of covering a wider 
territory or conducting several enquiries spaced in time, or carrying a 
greater number of quc.sLious tlmn would otherwise bo included on tho 
schedule, or of iniblishing more tabulations on whatever data arc taken, 
A striking rct.sult of wlmt has just been said is that, except wlicn a 
cciisuH m l)y d(‘finilion merely an inventory, small numbers in tho cells 
of a tal)lo derived from a (KUnplete (‘anvass do not have iniicli signifi- 
cunee m more Lluin if tliey were dcnived from u siuni)le. 'riiero is a 
limit, tluTefore, to Liui amount of detail tluil will la; found useful in the 

* frdin n lollor wrlllpn liy Uarolil Ilotnlllnfi lo Lo^lor Frftnlcol, flalcd 10 .Iwly lOlH. 

* Titoiiu IJcAA nrnrurL]iLT4lnvi>loi)L^ liy HaiiuivI A. Sltiulfrrlii Ills rliniilur “Hcinlnlo«y mnl Sftiiii)niin," 

Cli. XVJ III Tho h'ifUh tind of SocitAoou, cdiU’il liy L, I* Hi'niAnl nnd HriiUli, 1031). nro 

InpnrllPiilnr {))) IVli ami IHl 
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croBS-labulolWH, not only of JnHa, l»ui «f « r<npu«. 

Of cour«fli Ui(* lifnlt is ivafltr^rl quirk^^r wiih ?!<r" tia**; and I,ho 

smaller lUe wimiilo, iho quirkor ehc limil is rraTlo^fl 

iSome »w<fa on criteria for appramng the outeguaeg r.f jfjwjphn^ In de¬ 
ciding whcilicr ihn frequency of n miaiii of (he ^qmlntinn 

can be e«UmnU'd sMi^fnclority on h iMtini’lo ba!*ie, e^oi^idoraUim m^-ih 
lo be given nol only lo llie doiail Oml will W rofuniod in labui.iJion, 
and the relation of this detail lo lb»' |>rojs»r!ii‘>n p wiMi whiih tin* Ml- 
trilntle tt]tiM'urf!in tin* ^Htpnlnlitin (i e , wh«’lher A, .1, nil, i<ni ah^i 
W the question of how iiiiu'h iiiforiMntidii i« nJit-ady avnilolY],- r<ii(n-rn- 
ing ihlo allrilnUe. If lillle is knowsi flisnil it, m jtloT a Mjiqjle nor ii 
single comidv'le rovimge jmiy snlRff; a nntnlsr of sanqdoi* or conq»K'i«i 
coverages, witaralnl ciihcr in linn* or sistee, ujny N* irquirnd. tin the 
other band, when a cotwidfralile nionnttt of iiiforriYation ha?- wlrrady 
nccumulalcrd, a small wunple taken every five years or every ileeade 
may sufTice for continuity. Thus, quoslious »<n jiarnitaK** Imve U-en ti 
part, of the pt'iisua for W'vernl deeadejM, nrul this i** one nawm why n 
antnple will pruvidt* all tlu; now infornmtion Hint is reijntTed on Ihiw 
KUbject, 

A sampling iiinlhud issaid lo Im.’ enllpfBcbirj' for the qiii;e:«iioiH under 
couaidcrutiem if il. ran l*e de|s*ni|i d tni to yield ^.HiJl|<l• r* th-w ihnn UHl 
per ccnl) lliivl Kill lend In tlie entiie nelion uk would have l»c‘eii taken on 
the bnaia of a coinplete cuiiiii. In the iihuhI staiixtiml leriMinoludj,', (he 
populalion snmidcd i« the |)rt|iu)nlioii as it eswled at, tin* (iine the sam¬ 
ple enquiry was made. A imridH*r of samplew (nki-ii on ibi** ilnle would 
be expected lo exhibil alatislirAl alaluUly, in the m iik* that they would 
nil be drawn from the naiue {squilnlioii. I'-nuu the j.oini of \ i.-w Is ing 
expressed hero, howover, even n mmpliile ceiinus, for erii-olili'' gi n> r«li" 
Kaliona, deKcril>cA a iKqnilaliou that in but one of tin* infioi'y of |uipnla- 
tlona that wdll rtwulL by elittiice fnuu the i-aiuo umh riyiug soei/il and 
economic caiinc aysleuiH. Thia innuily of |etpn)niiotm nmy iiM'tf )m' 
llioughtof as a |>opuIalioii, niid might laiwibly l,e ealhil a si]|H-r-|Hipu* 
lolion. A sainple enquiry in then a snniple of n sam]t|e, and a s<»-enlli d 
100 per cent Panqilc is simply a larger sample, lull is dill uidy a Mimi'le. 
In order to study the underlying muse systems, it is mv< H.»Hry lo study 
flovernl members of this infinily of ]Ki|iuhilions; i.e., it. ju in'ren'.Hry (<1 
moko fiamplo or census enquiriiw on a miinber of differi’iif daten, jiref- 
orably far enough apart lo bo iiideimndeiil, or nearly so. 

From whnthoa been said, liowever, it follows ihal nsumple may In* at 
onco satiafftctory for the quostioiis under conKiduraiiun (in tin ‘ nf 
leading to the same action that would Is! lakeu on tim bitsis of a l om- 
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pleto count), yet unsatisfactory for being representative of an unrepro- 
sentalive population. Thus, for a severely fluctuating population, oven 
a 100 per cent sample on a particular date may lead to action nob at all 
fitting to t)ic future, For example, at the time the census of South 
Bend ivas taken in August 1939, the Studebaker plant was just in the 
process of preparing for the production of new models, with the result 
that the number of men at work that week was unu.'iually low, and was 
in fact very diflcront from the number of men at work tlio next week. 
Any action that did not take account of the fact that this wn.s an un¬ 
usual situation would not have been fitting to the population being 
studied. 

As 0 basis for adion, a sample may be preferable because of shorter 
processing lime. Census and sample arc both subject to the common 
error that arises from the fact that the social order is not static, but 
dynamic, It takes time to process and tabulate a small sample, but 
more for a complete canvass, For this reason, in some kinds of enquiries, 
the complete canvass, by Iho time it is processed and taliiilatcd, may 
not bo as good a basis for social action as the earlier rclurnH of a sample 
coverage would have been. To the extent that .sampling metlioda pro¬ 
duce quicker i'e.sulls, they also produeo more aecuratc rcmillvS for pur¬ 
poses of prccliclion. The error that lurks in predicting tlie future from 
the past may thu.s bo greater when the prediction in based on a com¬ 
plete canvass than when it is based on a sample. 

The authors have Imd tho atlvanlago of uumerouH (liseussions with 
Drs. Walter A. Showhart, Harold HolnUing, Leon E. Truc-sdcll, and 
Philip M, ITaufior concerning llio interpretation of ccnsiin and sample 
data, and express with jilcasuro their indebtedness to these friends, in 
particular for the letter.s quoted in the text. 



THE IMPORTANCE OF THE HTATISTICAT. VIKWl’OtNT 
IN HIGH PROnCCTinN MANrFA<TlTHNTj* 

Ht r. I,. AMir.n 

Thf RUfUlf 

W E IN THE Ki.EcrniCAi, indu'«lry flrr< vr-ry inurh in 

lirnl nir!lhti(Ii», iir»l only (if wluii llivy runlrjlniSf* (n iii" 

fipcclioii and nfiiKliini of niBmifnciurioR l<*wilojt In'iauw^. du.y 
aid in lornliiiR and iniriiiK jtnfHlm-linii difliriilii''"f. W«’ ilo nitj look nt 
sUiUfllical iiK'diod OHiirtylliinR lliiftrcliml, loil fi.“ n ifiijn! cf view, 

or way of approarliiiiR oiir praelli-nl prolili-iiK, dm! im |*i nil 

concerned. 

Tlio aliiliaLicttl cX[K!rl looks at an ovithU varmiion in llo' finnl prml- 
ucL of mnmifacUirinR as the nmdn'iiialical roiiiiUaisl of h Kr« at minilsT 
of coiniwiienl varinliona due lo diflertnicrjii in ilio aw rccrivcd. 

in liifi IooIr liicy nm sitBiH^d wUli, in IW prorrWtnR tla-y rm litnoiRii 
and tlifi personididow of dio no’ii wiitt d*f dn* work. M‘id» vifwiHiirii, 
the first llionRlil i« Ui ineoHnn’ carli of dm viniulioow ji-iran-ly and 
dGlorniiiM’ Hit* one or iiiort* wliiili nn> iniiHirlant. l5i‘ii<T«!iy, lio liudK 
llinL only ono or Iwn ttf llie ninny tolcrnnri-a iiiv<dvrd nii' iiiijsirl!)inl, 
ami he ia (Iiiih nliU" In pul his fiiiRi-r on di" |»arii>’olarM|«'rfliiiin or pror- 
0 B« wlilcli nmlrt iinprovenifiii. In otir Conipiiiiy, tie n fun*, wo 
aider the alndHliHnii as a sort of rlrn'i'iivi* or whri jw 

culled in lo find nml give n iianin lo llu' sonn e of our irmiM* w. Fur 
example, Irouhlo was experienml widi oil It-jikw nround si wlinfi eh ar- 
ancoj and invcKliKalion of ihu vnritniK Hinrr-ew of error wliowvd inowf of 
Uu! vanaliuiiH oeeurred in a grinding oi«‘rnlion. tlneo lliiw wtot local* il, 
it won a uimple inaLler to add a m'eoiid or fiiiiwli grinding opi raiioii, 
whiclt gave the recpiired niiirorniily with only nn oreiiwionnl )ir<idiii-(iiin 
check.',TlnH climinaU'd very expensivi* delays and rewurkiiig, le* well «« 
conBidcruble iimpection exiHuiw*. 

While ninny praclieid nieit widioni slnliwdeal irnining emi do thiH 
work, lliey are often misled by ueceptiiig at liieo valin* varitniw jiii ce;* 
of evidence dial llic nlalislieian enn see nl once lo he nnrclinlile. An 
appreciation of die nuiiiherof ie.Hl« required lo siriire n ropn .M'lilndve 
BUinple, llu) way in wliieh different lype.s of errorw eoinhine, ami die 
magniUido of error that iiidicule.s laek of eoiilrol, are all llel■e■.'■!l^y fur 
the production eiiRineer; and it ia precisely (liowe qiialiiii-M llmi. die 
filnliiitical viewpoint conveyM. 

* A pnpfir alilio lOlJdil Aiiniinl liin Am«rliNin Am»i ll/'riitt.L* 
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■ Statistical A^iewpoint in Hxau Phoduction MANuPACTunma 61 

The designing engineer having this viewpoint will plot liis test ro- 
suits from the production line in tlio form of distribution curves, ena¬ 
bling him to see at a glance whore the mid-point of production coincfl 
with respect to passing limits, and how many units arc high or low. 
Ho will thus be enabled to adjust his design tolerances to the best ad¬ 
vantage and to detect the effects of small design changes which could 
never bo determined from test of samples. One instance of this is the 
case of a frequency relay in quantity inamifnctiiro whore 15 per cent re¬ 
jections wore experienced for a long time, Plotting a distribution curve of 
the measuromonts showed all the rejections to bo on the high side bo 
that a simple shift of the calibration setting reduced the rejections to a 
trivial amount without design or manufacturing change. 

The application engineer having this viewpoint will form his specifi¬ 
cations in terms of acceptable liinita and will caiablish definite means of 
checking tlic allowed tolerances. Having confidence in the laws of 
probability, he will usually l)o able to e.stablish occnsional sampling or 
checking tests ihiit will msure the desired quality being maintained at 
a far lc\ss cost than the 100 per cent inspection of component i)arUi 
which would oblierwiso be used. If this viewpoint becomes c-stablishcd 
tlu'oughout an organization, a commonly understood language for spe¬ 
cifying and controlling production variations grows up, permitting 
iniicli closer cooperation among the purchasing, designing, manufac¬ 
turing and Helling groups. 

The General ICIcctric Company has already cfitablishod the use of 
statiHlical methods in the manufacture or purchase of shcoL sled, box 
boai'd, insulating malnrials and other items, Also, quality control pro¬ 
grams under the divcelion of responsible individuals are in effect in the 
])rocluctioii of small motors, fluorcflceiit lamp auxiliaries, watthour 
meters, sujxerehargors, wiring supplies, plastics, and many other prod¬ 
ucts, Most of tli(^ men doing this work are praclical-miiulod without 
Hpcciiil training, other than a short course in statistical in’inciplo.s; hut 
tiiey have developed a real internst in the suliject and have boon able 
to pinform quality eontro! work very effectively. 

The end result of the quality control expert's work is to cslaljli.sh 
inspection on the Ijasis of continuing checks on a small iicrcentago of 
the product, these few t<’st resullH l)eing used to guide production with¬ 
in lhr‘ d('sir(‘d liiniLs- A slrihing c'Xiunplr; r)f tins is Llie ease of a cerlain 
lest wliieli was hu’uuu’ly applic'd to (‘very ('le(^tri(? n’fiig(’i'alor. This 
test UKpnred T2. hourn on (‘veuy \init; l>ul now under t[ualily control 
procedun^ only 5 per cin\i of Lh(^ units are tested and they only liimj n 
one-hour t(‘st; a reduetion of M40 to 1 in testing lime required. 
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The itiimctliaU; proWem Ijefon’ us k fi,<'5 r>ji« iir^^-JurSion 
Uciana can help In (liw by making nvatlalik' iiinnursk f<4 sjtwjrf f-trtra, 
and for qunliiy notiircil work niong tlu" liijw'n of skai air* adv Iwiog iloue 
by Mr. Dodge wilh llie Aiiierirnn fH*rir-ty h-r MnVriak. Ity 

Mr. ShewhaH of llie Hell IrfjlKinjloru!*, anil l-y r'apSabi <*f ihn 

Ordnance Dcparlmcnt. They cnii nh>o m rv«' «.■' !n ii.duttljy 

cm numcroUH proldcms wbirli nre roMtiimnlly nrjsjsJK. I aui Ib'tp fnri" 
very glad lo learn of llie rrceiil foriinilem of wn Aio« rii;nj .*^'!,rmf|ar<ls 
Ajfaocialum ConnnilUs; Ui make experi f4jj«j'«lu',M5 kieowIniRc nAfohili!r> 
lo /V.incricnii inchnOrj’ goiierally; ami I nm ihai sbi+ progmiM nill 
1)0 of great value u> all of uk 



ON THE INITIATION OP STATISTICAL METHODS 
FOR QUALITY CONTROL IN INDUSTRY* 

Bt Leblib E. Simon 

Major, Ordnance Deparlmenl, U, S, Army 
Aminlant Direclor, The Balliilic Retearch Laboratory 
Aberdeen Proving Oroiimi 

I N ADDRESBiNO a mccUiig of BtatialiciaiiH, I am reminded of a alaiC' 
ment by a critic of Englisli lllernture. Ho Baid tiiat Milton justified 
the ways of God to man, wlicroos Byron justified Llio ways of man to 
God. For a number of years I have been jusLifying the ways of statis¬ 
ticians to unsyinpathclic representatives of science and Industry. It is 
refreshing to shift position, and now attcm])t to justify some of the 
ways of tlicsc critical men of practical affairs to stntislician.s. In doing 
so, I hope that I may in some measure contribute to a mutual under¬ 
standing between thc.se groups and promote a uiufied effort by the two. 
Tlie leverage offect of an ounce of quality control in the pound of in¬ 
dustrial effort has already been demonstrated by many of our larger 
and more seionfifie induHtrie.s. Tlie combination }in.H yielded not only 
Hubslantial roward.s to indu.stry but Ixilter products to llio eonsumor. 
If this cordial ridationsliip can be made more ini'lnsive, the biniefits 
now enjoyed by a few may be (fxleiKhtd to the vast bulk of American 
iiiduHtricH who are still unaware of llu! economic advantages of the. 
statwtical method. 

It i.s well at the outset to consider the, statistician in his relationship 
to 8ci(uico and industry. As a pavnllel to llm old phrase, "Noijocly loves 
a fat man," one might say, "Nobody wants a HtalisCieian,” What i>eoi)le 
want is the product of tlm statistician. Tlniy want his scion tifio leeb- 
niquo.s for use as loots in fnrthoring tlieir particular jnofe.'.-.sioiial end.s, 
Tliey want his kisin aids for HummariKing data, for distingnishing be¬ 
tween ob.servations, for judging and expre.ssing cpuility, for detecting 
varialjility, and for the economic control of the quality of the nmtin- 
faclured jn’odnets. The statistician's po.sition is tlien'fore subordinate, 
auxiliary, and advisory. The, re.spousibility for decision n^sls willi Home 
oilier piTson. However, tlie Hlati.slician's position i.s none the less im- 
linrtaiil for, if exi>erience lias proved Ids predietimis to lie reliiiblo, it 
is only willi grave misgi\'iiig tliat the n.ser of Ids prodiicL will jilace 
himself in jeopanly by acting contrary to tlie advice of llie stntisiieiun. 
'J'lie. statistician then Inis a service or product to offec for (lie use of 

* A hi the Mlljml AnltUhl McnllrlM of the Auirrlrnri Sthli'ilicnl AaiotiiiinoB, ('hirjtHu, 
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oUicm m aliairiitiK roaJ^'riftl w P'rk-nijfi'C' rr?f| 'D^rr it «|j. 
jicara in ordfr in rn’isn a qursiirson snid inn-anit l.y 

vplilch the alalislimn can |tmmr>ip list” wi'<kr «■«' "f S 4 -« l mu! 

make it have thp ntaximnni apj^pal t»* liip n** t. !n iiA*‘ rnn- 

neclion, a Itjasnn tan wtII Iw Ir-anwl fn««n si^jnsfry. 

The phcnotnenal Riittrc^t au*! inrr!fnM(i j<r/rfita vi timt nu' <I>io 

in no Pinall part lo a jitilky ni r<'n!>(at)i!y impt'iiijRt! tiit ^jusiSn.v «if 
product and at the wnitp Jinip, Kthn inR liliP pni^- 'Hj*' -nji) r:jii 

parallel IIuh tonrpc niul pr»«nu*ij' Iti"' ntlbrip i-y «!'I u i rdiiTr.* 
wliicli nro well Brlaplcd 4n Hit nflSainnu n! tlf |>i«« !:> .nl snal, jit 
Iho same time, rj'iuU’riiif? Iiiinwlf iion-tjcwntird S<* tlae t*j-fsat3<»n mid 
application of liis pmtcr'dnrnf. 

I mean liy Uiia thal the m^ienlia! iwwilmn ‘*lf Ike nid’uJusi) wtaJitt- 
ticiai) ifl that of a tlcmiKner of [tniccdtnTS! and a lT»»Mh5<' in 

diflicult prolilciMS. It followa that tlm wJu-l# Su” diiiijnij** 

muBt bo of iilnifwl aimpJieily in aiipUratior! ’rjjiw ijjipJi' > jun lirk nf 
incrit”“in fact, it ia att inijwiriatil jwiini »» mnnirasina th** 
of fliatistical melliwlH. Kimplitity of pr«*rrfi»iinr* iwdn its' t!,<' r^oiftdenti' 
of the practical man, Tliune win* arc a^wtiaVd *A)th «i un.i’.ifu wtuk, Mr 
willi largo intltiHlrien width tinploy n» -yur*-!, hmi* 

difliculty iit rttaliBiiig the degrtt In wIiiHi she ran!* mal h!<' <<J ando' tuiv* 
cling to the paHt, rva^lnl tlut novel, mnintniii ^rnoa (-.•*!♦ an ileir 

time-tried rult*tt-of-lliumb, am! leml n* ditlTyv! the !!3,< -.r< m- a! f..r nn 
other renaon than that it h ihotartllral. f’iinplieity t«f pjiit-t ibare ii« nn 
entering wedge into ihU broad field whirh lie- ;il 

niqiie so keenly. 

Simple procedurtya, applu*d by |H<nMinA mIIht Maun Mi>- imi, 

are a neccflaity if there m lolm any inmmlial** mm- of ani th'rtl * 

for quality control on a large Brarie. TIii-n* un* wiaiply umI • j.nngh ‘.Uuri'T. 
ticiana to go around. Kurtherumri', tin* appli'-ai'.Mn i,i Mi ul nn Mc 
ods ia a logical function of produtiitiii |»i r**Mnini. Ju»t fc* Mi«‘ r« jK<r(*-r 
ho« a noae for news, ao produethm im-u have a h*-*-!! ability fur di-*- 
covering llio causca of troiihle onte Me* t-xi>U-iir.* «*f the tiMnl<l>‘ i'* 
to their attention by llie Htmiulitnl UHimium*. Tin- pr-ehn iiMn mmi i‘. 
likely to 1)0 bettor t|iialilitd to npply tin* ul prut. tbmi lie- 

Blalioticinn who dcaigntd it. iMirlhcrnniri', ilie nm<-,* l>r«Mb!» !i'in proli. 
1cm it) caacnliaDy ri'iKdilive. in iialnro nml d'H'u mii inim' diiiie 

auporvi«ion of a itrofeiwiwiml eliamcter, iinte lie* mv uf n "SuMnu ;«| pro. 
ccdiiro is properly under way, mid a Hlaleof MHlif.liVid i-Minr.*| Im-, In-on 
attained with respect to tlie pr<idni l. ’liii**ii ronlim* witrh. ilio ib-roil 
of whicl) can bo adminiateretl liy men of clcritnl gradi*. 
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Siuco induHtrial quality control is likely to agaurne a jK>Hition of groat 
jmporlanciG in the iinmediate futuro, I would liko to call attention to 
some conHidoraliouB in the design of Bimplc quality control proccdurea. 

No doubt llic virtue of iho quality control technique inltcres in no 
amnll measure in ita fortuitous combination of ongincoriiig and Btatin- 
tical competence. An analysis of process data with n view to finding a 
cause of trouble or to an improvement in process is possible without 
the use of formal statistics. This method of keen native judgment and 
hard coininonsense is used clay in and day out and ovenLually it yields 
somo moasuro of success. However, it is wa^itoful, time-consuming and 
inefficient, On the other hand, the statistician with no engineering 
knowledge of tlio process is perhaps less cqui))pcd for tlio task than the 
unaided engineer. In this connection Mr. Louis C. Young in a recent 
paper before the Amevienn Society of Mecimnical Engineers said: 

If nn iiuluBlrial Htabialician 18 not thoroughly familiar with the procosa 
which ho is aubjccting to alatiatical aiialyaia or experimentation, ho nhould 
give no more inlorpretation to the resulia of the mialynia tlinn ia afiorded 
by the hypothosia upon which his meUioda arc hnned. 

It is therefore evident that in the design of a quality control procedure, 
Iho Hlatisliciun must study the production lines upon whicli the quality 
control pro(!e(lure is to ojHnate, until he is llioroughly familiar with all 
of their technical d(dailH; or else he must W(Mic in close cooperation wilh 
an industrial engiiuM^r who has Komo knowledge of stalislical inelliodH. 
In this connccli(n\, the Htalislieian should can'fully nobs th(‘ w'ays in 
which the statislu^al iindhod can l)e of inalcrial aid to the process, for 
\\G aljove all otluirs should be assured of the contriliulion wiiich he has 
to offer, hefon^ being a jmrLy lo tlu^ invc.slincnt of lime and money in a 
new technique. 

Having obtained a comijinuliou of enginiau’ing and Hlatislical com¬ 
petence wld(!li will almost certainly include some notions ns to lh(3 char¬ 
acter and magnitude of varial)ility to be c*xpeetc<l in various (pmlity 
clmractcristicH of llie product, one can then consider llie basic striic- 
ture of his (piahiy control pioriahire. 

Dr. Slicwhart’s work, tin* (^xperieiuM^ of the Anunsciin Hociety fur 
Testing I^Ia!<‘iialH, tlie? American Hociety of j\I(M*lmnic!al ICnginciO's, and 
various iiidnslrial linns hIhiw Lliat tlie viist majority of iis(‘f\il informa¬ 
tion wliieh it is cM’onoiiiieiil If) g<d is conlaiiasl in a nusisms' of (sMitrul 
l<‘nden(‘y and a ineiisun' <jf dis])er.si(m. 'rber<‘font, it may IxMisKiimed 
that in tlie majority of cies's, quality (‘oiilrol jiroei-dures will bi^ etm- 
cciried with <siritrol eharts for lh<‘S(‘ two ineiisures. 'llw cuuim<mly umul 
mc'asurcs are the uvcuugi? and Hluiiduril devialiun or tin? avenigii and 
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Iho ronge. Tlie other important alrucltual mcJnl)or of the. quality r.t)n- 
Irol procedure is the sample aiee. The rlioiro of Hlallslirs and chniee of 
Bftmplo size muat bo conHirlcred together as Iwlh liave nn imiKirUint 
bearing on the precision of rcanUa. In linn conncelion one ahould (tb- 
ficrvo that fltatiaticnl cnieicney may he quite difTm-nt from ituluatrial 
efficiency. For example, if olwervationa wmsial of linear mrnannnucuta 
of picco parts, it may eoat coiiHiderably Icfm to lake n few addiliuiml 
meosurementa and use a niiuplc atatistic aueh oh range, rather than take 
fewer mcaaurojnciit.s and use n luoro eflieient stali.slie Hiieh iis sinudnrd 
deviation. On tlic other hand, it sampliiig m eo.slly and deslrueiive, 
such aa firing conqilelo roundM of large eidilier niniiiuintioii (»r leHling 
flamplesof armor plate, llieii the labor 4»f taking a few sciiiure roi»(.H, in¬ 
stead of an additional ohservation, mny Im' well nierileii. One should, 
therefore, weigh the eronomic nH|H‘ctH of inereased Mitnpliiig verwii.H the, 
use of more efficient Htall.-ilicH with a weather eye ever on the simpler 
procedure. In finally coining to a di^cisioii regarding slaliHlics niul sam¬ 
ple aize, ono ahoulcl hIho consider the physical and engiutH'riug inter¬ 
pretation of the lccliiii([Uc.H, their ap|)oal to the engineer, imhiHlriali.at, 
or executive; and lend to ehoo.se the lerhni<iue wldeh Iki.h llie appeal of 
concrctcncs.4 to the oiiginreriiig tyiu* of mind. 

In assembling the priiiei|)le stnielnral iiiendHTH of llm rimdily eoii- 
Irol procedure, the cconuinie. [loiiit of view eaiinot be kept (oo thor¬ 
oughly ill mind. One must carefully eoiisider the eeniioinie aims of the 
proceea end the waya hi which the KlatlKlienl inellioil may further their 
attainment. In order to design a quality eonlrol proeedure, the aims of 
the procedure must bn clearly defined. Some, of the eoniribniions whieh 
quality control can make to proeesa are! 

a. Greater uniformity of product, 

b. Larger voliimo at no incren-sed cost, 

c. Kcduction of co.st of infl])cction, 

d. Keduclion in woalage, 

e. Detection of trouble, 

f. Avoidance of trouble, 

g. Authentic record of the quality of product. 

Avoid the temptation of atlnining ba-nie. Hcieulifie, knowledge, wliieli 
is not of immediate economic vidiui. Tlie BlatiHlieiaii in often of no 
analytic typo of mind and niaymiffer greatly from the li'tnplalion (o 
try to find out juHt what iiuikes IhingH tick. In the early Kluge.H of qual¬ 
ity control, one must move swiftly toward the eeoiiomie goal, making 
use of the materials at hand. It ia a gruhhy, down-to-earth, eiigiueeriug 
affair. Any proposals of oxcursions into theory will surely iio-ol with 
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disapprobation on the part of executives and suporvisora. On the other 
hand, after the procedure has been in operation for some while, a wealth 
of material will be on hand for investigations of a fundamental char- 
aetor which can be undertaken without inconvonienco to the production 
proccBfl, A subsequent study from the viewpoint of obtaining funda¬ 
mental knowledge is likely to bo welcomed most heartily by tbe 
management, 

The more efficient process made possible through the use of quality 
control technique is apt to result in the displacement of some personnel. 
If for no reason other than that of good will, it is important to try to 
make some provision for their employment. One may tactfully suggest 
that tho displaced personnel be employed in some other part of the 
plant, or the possibility of increased volume of product with tho exist¬ 
ing personnel may be pointed out to the management. In this connec¬ 
tion, however, one must bo very careful about intruding on the logical 
prerogatives of management. 

In this same connection, it might be observed that it is seldom nec¬ 
essary to urge management to extend quality control technique. It 
may bo difficult to get statistical methods started in an organization. 
Opposition to any change—especially tho now and unfamiliar—is to 
be expected. A change makes the routine worker havo to think, at 
least temporarily. However, once tlio management 1ms seen the fruits 
of the statistical method, opposition censes. Tho staiistician^B principal 
difficulty then lies in finding enough hours in a day to try to satisfy tlio 
crowding and increasing requesia and demands of managciuont for 
more and more of his techniques. 

Having settled upon the aims of the procedure and its structural 
framework, one should then fit it to tho existing process aiul personnel 
BO as to alter the status quo as little as possible, provided, of course, 
that one docs not sacrifice important fundamental principles. 

The transition to statistical methods can be accomplished most ex¬ 
peditiously by careful prior study of the problem and reduction of tho 
quality control procedure to written form. The wriUem form should bo 
clear, curt, and so complete as to require no other adjunct or explana¬ 
tion. It is important tliat its authority bo made manifest beyond 
question, by having it signed by the management. Even at the cxi)eiiso 
of Bomc minor Bacrifices of principle, it should obviously fit riglit in 
with tlungs as they are and avoid any unnecessary em])hasis on tilings 
as they should be. The quality control (jharts will refliict llie facts. 
Once tho management sce.s the facts, it will lay ample einpluisis on the 
right way of doing things. Convenionce and adaptation to existing eir- 
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cumgtiiuccs can bo furlliercd by inflfHirlinK fnr liman qualily cbararlcr- 
isticB wliicli bnvo proviously bwii fsiibicct Ui nih|W'r«it>ii oven IbonRh 
Bomc of tlicm may nol bo of great iiniwrlauro, ndcliiig as fmv new in- 
apecliong na practicable, and filling technunica to llio limidilioiis of 
exiflting pcrsonnol. The whole proccdiiro aliould Im ri'ihiretl lo n Kitnplo 
sot of funcliona, fllcpH, and consequent artioiiH, eneh of wliieli ia Hie 
clearly defined duty of llio incnnilM'iit of a deHignaU'il poaiiion ~-nrjt the 
duly of a person Hpccifind by iinme--a« jKTHniw elmiige with exlra 
sliitta, illuoBKCH, promoliouH, etc. ICveii at (lit! cxpeiiHe of lediuiu luul 
labor, simple language and engineering leriuH wliieli are familiar (o the 
personnel ahould be employed and leclinieiil slatisiiedl U'rmH wliieli 
confuse thorn and arouse rcstinlineiit hIiouUI Iki iivohleil. Not only the 
lower cchcloiia hut the management itself tmulH siibroiHeimisly to re¬ 
gard tlio use of technical terms with which it is nol familiar iia a reflec- 
tioa on its intollecliial standing, and Huhliniiiles its aroused infiTiority 
complex by hoslilely accusing tlm sliilislicinn of hhling his ignonince. 
of process behind his technical jargon. 

Delegate clearly defined and routine duties of llm proeeihire Iti the. 
respective pusitiuiiH or ofTiees sueli n.s inspeelor, foromaii, or sii))eriii- 
tendont, thereby marking the fields of uuiliority and rcHpoiisihilily 
which exist under the procedure. Whore a sy.steiri of deecnlraliKi il or 
partly decentralized inapcclicm j.H employed, the eolleelion of data ran 
well bo made a rcsponaihility of the foreman, siiieo im'ii iiiuler hi« ron- 
Irol MO nvavlablo on the job for this work. However, ihe foreionn should 
not bo pennillcd to use the producers of Iho arlieh' for smniiliiig iheir 
own work. lie should, iimlcnd, ha rei|iiir(>d lo do ilia eam|i1iiig per- 
aoually, or use ono of Ida a-Hsislauls. The iiiler|iroln(ion of tlia record 
and general supervision of the ])osliiigs of a nuiuher of fori'imni is a 
natural function of the insjiecLor, The. location of irmihla i.s, of eoursi', 
an engineering function, and should he, mnde (ho responsihilily of 
higher authority such ns a suporinlondenl. 

Define the sampling procedure ns lo limo, minihcr, and uiiuuier of 
accomplishment, The sampling should he limed so ns lo hi; appro])rinle 
to the process by prc.scrihing that the sample shall l>o liikeii every half 
hour, every honv, every one hundredth item, every buggy loud, (>le. 
Prescribe the miinhcr of nrlitdes lo ho inspceled at eueli iiis|H'(‘lioii in¬ 
terval—by whom, and how. l‘’urllier preseriho I he exael. wiiy in which 
the records of Iho inapcctiimH shall he. kept, who hIiuII l:c<>p them, and 
provide convenient forms for that purpose. The luliiiiuisinilor.s of the 
inapeclion process should be provided willi imilliplyiiig fnclors, elmrls, 
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ctc.p so that tlicy will neither have to do mathematical or statistical 
thinking^ nor have to refer to any literaturo other than the published 
quality control procedure in posting the records. 

Since a process not proviougly subject to statistical control requires 
more inspection tlian one which has shown control for some time, pro¬ 
vision should be made for subsequently decreasing the amount of in¬ 
spection in an economic manner. Since the sample sizes should always 
be small and preferably constant, flexibility can bo best accomplished 
by providing for clianges in tho inspection interval The altering of 
inspection intervals should be made the responsibility of some com¬ 
petent authority such as the chief inspector, with the approval of tho 
superintendent. 

Proscribe the action to bo taken when points are out of control limits 
on tho record, such as atop the process, hunt for the cause of the trouble, 
inform the superintendent, etc. In tho part of tho process which can bo 
made routine, it is advisable to leave nothing to tho discretion of the 
administrator. 

When trouble is discovered, the management is always greatly dis¬ 
turbed about its location and elimination and the correction of the 
dcfcclive parts. In tlieabsonoo of quality control, tlio confusion is mo.st 
serious, Steps should be taken to minimize this prol)lcm by providing 
that the increment sampled ahall not flow into the produotioii lino, 
until the sampling result is seen to be within control liinils. With this 
provision, the dofcclivcH are likely not only to bo readily located, l)ut 
the further examination of tho retained defec^tivo incriiinont may 
throw light on tho as.signal)le cause of variation in tho product, 

Finally, arm the quality control procedure with a thinking (jlmiso 
by providing that any ease not covered by roulino iuHtrucLions will bo 
referred to a designated oITicc whose incumbent i.s capablci of k(^e^ 
analysis and logical and responsible action. AVithout a provision of this 
character the strictly routine and reginionted prncedure would h'ud to 
ridiculous results under tho stress of soiiKi luiusiuil and unforeseen 
event, However, witli such a provision a quality control ])rocedurc can 
be established which delegatc.s the duties under tlie imicesH to positions 
in such a way that the duties are coininensurate wdlh tlie nl)ilities of 
the incinnbcmlH of the j)ositions. 71iis is conducive hoik to work well done 
and cmploi/e morale, Tim higlier (celadons are r(‘liev(‘d of the Uulinm of 
rouLhie dulies and tlu^ work of simpler and h‘ss (‘xiuUing clianuder is 
aecoinplislied by the low(‘r-i)iLid personiud. Th(‘ ]n’()f(*ssi()nal sliilislician 
is left free lo employ lus Uvh!iiLs to tlie critical and analytical allack (jf 
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data with a view to improvement of oxiptiiiK ecniflilinnH; and is eiilled 
upon to work willi llic quality control prooedure only when .«oiiii‘, ron- 
dilion has arisen which dooH not yield eillu'r to the rnnliiie of llie quiil- 
ily control procedure or to the enRineeritiK niiidyRiH of some, higher 
ofTicc, such OH Uiat of cliii'f inspector or .siipcrinlendeiil. 

I have tried HyateniH of IhiH tyjio liRiiiR jtroeetlun’H of n hrief and gen¬ 
eral character for producLM of siinilnr ([nalily elinraelrriKticK and lining 
proccdurcH of a very extensive and ihduilrd tmlnre ftir a wide vurioly 
of products of markedly differiiiR (inulily eliaraeleri.slicH. 'riu-y have 
been openitcd initially by untrained personnel; niul have (’onliiiued 
to operate quite to the satlsfiiclion of the innnaf^ement. 

It is my belief that steps sneh as I have just onlliin-d will make a 
Bubslanlinl eontriliution towards selling slalistieal mellind.s to indns- 
tjy; and furlhonnorc, it is Ix'lie.vod lliul only by smne such nn iisuies 
for delegating the. hulk of slatistienl work to noii-profi'Ksi^iiml ]«'r- 
BOiincl, can any wide demand for Htatisliral iiielhodH to; saiisflcii at 
the present liiiio. 



SOME CONSIDERATIONS INVOLVED IN APPRAISING 
THE ADEQUACY OP OCCUPATIONAL STATISTICS* 

Br Gladys L, PALMsn 

InduBtrial ReBmTch DG'pdTlmcnt^ XJniver&ily oj Pcnmylvanic 

An evaluation of the adeciiiacy of occupalioiml slaiislicH iiwolvcH 
an appraisal of the purpoaca acrvccl by such data and Iho cffecLa 
of the source of information and classificntiou scheme lined in relation 
to these purposes. Some occupational alaiistica are derived as the result 
of study of those activities in the labor market which customarily take 
place at occupational levels. The latter include, for example, the regis¬ 
tration of job openings and job-seekers and the placement of workers 
on jobs by personnel offices and employment agencies. Schools, cob 
Icgca, and industrial plants train Avorkors for specific or related types of 
jobs. The settlement of labor disputca and numerous other aspects of 
the functioning of the economic .system arc conditioned by ilic occupa¬ 
tional environment and have major significaneo at occupational levels. 
The data derived in the course of administrative or spcoial-purpoan 
study of these activities are usually limited to a particular occupation, 
plant, industry, or area, and arc seldom reported on a continuous ImsiH, 
Other occupational statistics are derived to answer liroad (iiieslions 
about the skills and Avork al)iliLies of a labor supply or iho nature of tlu^ 
economic finielionH ptufornu^d by a labor for<!e, us oiuj aspect of eco¬ 
nomic or social analysis, 'rhey may be aU-inchisive as to occupational 
coverage in ilic sense tliat the entire iiopulaiion of a given anui or an 
entire country may be revicAved. An inventory may hi) inadii of the 
Avork or Berviiics cuslomarily iiorforimal by all Avorkers on relief rolls 
or by all jol)-.s(5ckers registered in i)ul)lic employment oflices. Again, all 
economic enUnprises in a region or of a givini ly[i(i may be asked to 
rei^ort in broad categorio.s the naUirc of the Avork ijerformed by llieir 
employees. Such occupational data are le.ss detailed in ehanicliM' than 
tho.se derived for administrative purposes, but, iHicauso of llunr wide 
coverage, they eonsliUite llie basic serie.s Avitli Avliicli speciabi)uri>oscj 
data have to be integrated. 

If emphasis is pUuaal in this diseu.ssion on Avliat may seian to be viuy 
elenusUary considerations it is beiiau.se tlu^ .sci^uice of o(Miu|>ulional 
statistics is still in lln^ ddinilion and classifnittioii stage of ib^vi^lopiiu'nt 
and th(\ plKmonuuia lo \)i\ uK'asiired ar^^ coinph'X and roiisliuitly cliaiig- 
ing. No consideration is givcm in tliis papf'r, for ('Xjunph^, (o pr()i>lriMs 

* A pnpet pTfidciilul nl \Ijo Itrinil AiitixiiU MroVliin ul llio Aliirrirnu A'lupc'itilum, riurfiU'i, 

Docombor 28, 1010. 
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of sampling or trend analysis on nn oimupalionnl basis. Nor Ls any at¬ 
tempt made licre to discuwi Urn iiiccliBiiicK of selicdnif* emmiemlion, 
pemonal interview, and o('oupali<tnal ending. It is rec^ngnizrd I hat llui 
cfTicicney of these Rcrion.'^ly alTecls llic adcriuaoy of llio data seemed, 
but, for thin diBcussion, other considerations seem to be more impor¬ 
tant. It is not poasildc in the coiiipnas of thi.H pnpc'r to discuKs all occu¬ 
pational HlalinlieH now being colleeled, but data from variou.s soureen 
will be cited to illustraU! the problems eonsidered. 

nnirOHKB HKUVKD IIY OtX’Ul’ATIONAt. STATISVICH 

For many social nml economic studies, it i.s licit neeewary (o idcmlify 
workern by occupational title. It is sullieienL to know, for (‘.xumiile, that 
they arc cmidoyed in certain induslries, that lliey ar<‘ wage or salary- 
workois, or tliat they are profes.sioiial workcT.s, ernflsmcii, cir unskilled 
laborers, to mention but n few broad nceuiialhmal groups. It should he 
noted in Ihi.n connection that, in the opinion of some exiierls, these 
brond calegorie.n, if eln-SHified by the industry of (‘iu]il<iym(‘iil, give a 
better economic picture of the work cnvironmoiit than a plan of occu¬ 
pational title idenlirirnlkm. 

For many administrative puriawes, however, ideiililieation of spe¬ 
cific occupations i.s neccRsary, and it is desiraide in otlier eotmecliiiiis. 
To illuRlrate the proldem of lillo (hdiiiilion imd idisilirii'alion, I slumld 
like to cite a Hitunlion which de.veloped from tin; recent (>xpericn(‘e of 
the defense program. In llie award of diifeuse eonlraels, Hie availa¬ 
bility of a Inlior supply is one of the fuelorH wliieh liim to be taken into 
account, and, in eonsideralion of the award of eoiilrafils for weaving 
woolen clolli, tlic cpieslion muse ns to wiml ao'as in the country liad 
uucinployod woolen weavers. The C’en.sus of Population liad discon¬ 
tinued klonlifying weaving n,s an neeu]ialion in 1920, so its data offmed 
no clue.'?. The Employment Service identified weiiveis hut hud mi 
further information nvailaldc in il« occupalinnal iimmlory .sy.stem. It 
was obvious that cotton nml rayon weavers might not be able to wtsive 
woolen goods, and a special check had to be made to identify the woolen 
and worsted weaving centers to which the contracts uiiglil be awnrdcil. 
The Employment Senricc was then asked to identify weavers by the 
type of cloth on which they work. That re(|U(’st illustrates a eharae- 
toristic typo of iiroldcin to he lusolved in the (sdleihiiiii of oeeuiiatiomd 
statistics. 

As is well known, the oecuiiation of weaving has been for some yeai-.s 
in Iho proccs.s of chnngo from a cmfl, whieli, in the, ease of work on 
some fabrics was liighly sUillcd, to a machine-operating jidi with a 
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great range in the amount of skill required for the work. In making 
coarse cotton fabrics, for example, weavers may tend as many as 60 
to 80 looms. Weavers on finer cotton goods and on silk, rayon, and 
woolen goods tend fewer looms, but, when these arc automatic, the 
number per weaver is mucli greater than when they arc non-autanmiic. 
Some weavers operate simple box-looms and oLliors complex Jacquard- 
looms, Woolen weavers making novelty fabrics of complex con.Htriiction 
may operate only one, or at the moat, two looms. Carpet and rug 
weavers on broad-looms are also relatively skilled and usually oi)orato 
only one loom with the assistance of hol])crs. Many textile plants pro¬ 
duce more than one type of fabric and use various combinations of 
fibres, In plants wliere cotton, rayon, wool, rayoii-and-wool and other 
fabrics are woven it is difficult to classify the plant under one type of 
fabric only. Furthermore, weavers in theso plants are moved from one 
material to another, so that it is difficult to designate tlicm by type of 
fabric. 

An arbiiraLor settling a wage di.spuLc in a particular textile mill or a 
local employment office supplying weavers for particular job.s would 
have job descriptions at their disposal and thus be able to clas.siry 
wcavcr.s according to the rcqiiiremcnlH of the work. But I would vemturn 
to predict that no group of Lextilo-emi^loyer and labor rc^prosentativoH 
and occupational expcrls could bo found who would agre(^ on a simplt? 
break-down for the occui)alional title of ^bveaviu’s” for natuui-wido wv, 
For Census of Ik)piilation purposes, there may la? Home dinpule an to Wh) 
desirability of identifying 'bveavers^* in a g('n<!ral cliiHsirKUilicm (H)V(?ring 
all occupations. For the ICiiiidoymont Service reiKirting H 3 'sl(un, ili(^ use 
of the title "weavers” is adequate for Hlatistical inirposeH. It is only for 
special administrative i)urpo.s(js, such us Ihn illuHtration eilc^d that 
fiirtlKir details are needed. 

It is therefore recognized that to meet operating r('(|uir(nn(nvlH and 
mimerous other special purpose.s not diseu.ssed hen^ oceui)aLioniil dula 
have to ho recorded in detailed categories with pn'cision in llu‘ use of 
titles. To achieve this a job description or sui)plcimenLary work-history 
information is usually nec('ssary. Tliese additional diUji s(‘rv(? to im¬ 
prove tlie quality of tin? slatistics whi<'li are reporled hy op(‘niting agen¬ 
cies or in H|)ecial-i)nr])o.se sludie.s, although tin* (M)V(‘rage of snc*h da! a 
is never c()mj)l(de. 

In the field of gem‘ral-]>ui'pos(^ as o])p()S(‘d lo s|M'eial-jnirposf‘ dala, 
ilioro are two wnies of nal.ional iiupoiian(‘(‘ with hroad tn iciiiail itniid 
coverage wliicli should l^e jmled. Tht^sv an? llu' d.ala of Oh- t'rnsn .4 t>[ 
Population and of the United S(atf\s ICinployinent S('rvic<? of tlu^ 
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Bureau of Employment Security. They measure two aspects of tho 
labor supply, rcapccUvcly: (1) the economic function or naliirc of the 
Bci-vicea performed by workers in the econoinic .structure, of the coun¬ 
try, and (2) the occupational and indimtrinl labor markets to wliicli 
workers are altachod. Both of thc.se concepts are Kciierully rcicoRiiiKed 
ns important. One scries is collected at d(rcenniiil inlervuls as part of a 
broad social anti economic ticscriplioii of tlio (Knnilutiofi. Tlit! oilier is 
collected amuiivily as an inventory of tlio occupational nml major jicr- 
fional clmracleri.siies of workem aclivtdy seeking work Ihrongli llie jnib- 
lic employment office system.‘ 

In 1910 and siihsefpient deceiminl yctu-s, inforiniilion on occujmlion, 
industry, and cla.ss of worker, Unit is lo say, wlielluT eini)k)ytT, mii- 
ployccj or working on own account, and mudificalkiiiH of these classes 
ims been asked in the Ocnsiw of rojmlalion. Tho iiurpoHo of usking 
thc.so questions is directed toward securing a picture, first, of the per¬ 
son's function in the economic otrucluro of the country, and, second, of 
the nature of tlio services he performa. 

AH three items, occupation, industry, and cIu.wh of workiir, arc talum 
into consideration in cla.Hsifying workers occuinuiomilly, Imt purely 
occupational consldoralion.s may be given seconil piaeo If a distortion 
of the picture of the economic function wouhl otlicrwiKo ic.hiiU. For 
cxnmjilc, a great many persons are clius.silicd in the (Viisiis ns jiropric- 
tors. In a strict sense, this term has a legal rather lliuu an occupatiimal 
connolalicm. Bimilarly, many profe-ssionid ]icr.sons who are si-lf-cm- 
ploycd or wlio manage or own a buHine.ss are cluwificil occuiialionally 
not under pro[o.M.sional workers but os innnager.H or proiiiielorH. As a 
result, there i.s sonic vmdcrslatcmont of the iniinbcr of iiersons with 
professional training and experience in the Ceimus resull.s. Since a 
man's economic function may involve legal and lulininistrative ns well 
as occupational relationslkip.H, the occupalional data secured in the 
Census of Population roflecL .something different tlum intrcly occupa¬ 
tional cousidevftlions. Since the economic function of all inemlier.s of 
tho population nm.st be necounlcd for in the Census of Populalion, llio 
coverage of occupation.H, industries, and economic functions found in 
these data jnesents the widisst range of any Sf'rieH. 

The concept of tho occuiiational labor inurkels lo wliich workers are 
or consider Ihcmselvi's lo he atlachiid prevails in llie <lata collcelcd by 
tho public omi)!oymont officc.s anillated with the Bureau of Employ- 

1 rtnoonicrilAQroroiiarlcdby ocoupiitlou nml ImIuMry on n nioiitlily bitiiM, nml u moiiilily liiYpiiinry 
iq InffOii fit raciAlrniitn in dioBO'Cnirod ^(kfonucocQupnb'onii/ 
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moiit Security. In an employment office, the major consideration in llio 
job history of the registrant, regardless of wlietlicr he is self-employed 
or the owner of an enterprise, and, in most instances, rcjgardless of the. 
character of the industry in whicli he is or has I’occntly been einjiloyed. 
Any industry connotation in the employinont office occupiilional (‘Ins- 
sification is limited to the industrial labor market with which the. occupa¬ 
tion is most frequently associated, 

The occupational labor market to which a worker is asHigned for 
placement purposes by the Employment Service normally corn'sjioiula 
to the “usual” occupation as reported on achcdule.s, hut may ndlect 
subjective estimates on the part of botli the worker and the jihicement 
officer. A worker applies for the work w'hich he thinks ho. can do or 
which under certain circumstances he tliinks ho has a chance to secure. 
This judgment may or may not be accepted by the plnceinent officc'r 
who may reclassify the worker in as.signing his principal chissificntion 
for placement purposes. That the classifieation.s arc subject to cbaiigo is 
evidenced in the fact that many job-scckcrs lind to be rc-inlcrvimved 
and roolassificd when the dcfciiso program was announeod and now 
typos of job openings became available. 

That workers also change their employment office clasHificatlon.s is 
illustrated in the recent cx])cricncc of union hosiery worktun. A ho.siory 
union official was lamenting the fact that his unemployed inenilsus did 
not know how to register for jobs. In connoction witli dch'iise rc-traiu- 
ing projects, a number of unemployed liosicry knitters bud rcglslcrcd 
at their local employment onicc.s for the first time. lUil to tb(f (illirinrs 
dismay ho found that they had rogistmed as knitLei’.s. In one city, ho 
sent them all back to regi.stcr as machin(!-adju.st('r.s, an oeciiimtion in 
which some hosiery kniLlcrs had recently been sueei'ssfid in sneuring 
work at one of the largest government arsenals. 

For most workers, however, the occupation of primary classilicalion, 
as it is called in the employment office, is tire same year after y<'!ir, and 
the omploynrent office .statistics, in general, meaHurc the occupiilional 
labor market to whicli workers are “u.sually” atliiclicd. Tlu>ii' coverage 
of all unemployed workens i.s not complete, since in some indu.slrics 
unions or manufaeturers’ a-ssociations may act as the ch'nring-housc 
for the exchange of labor, The dislrihulion of active joh-sceker.s or of 
person.s ]ilaccd tlirougli tlie iiiedinm of piihlie cinployiiicnl ollices, by 
occupation, is, therefore, affected by the placcnicnl fiicililicH iivniliilili- 
and tire Kur,co.s.H of o]K!nilions, as well as by Ihi' di-gree In wliirli juli 
openings in certain industric.s are filled oul.side of tlie sy.sleiii. 
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TJIE EFFECT OP THE fiOUHCfci OF INFOllMATION ltHEI> 

ON THE AUEQUAOV OP TUB DATA 

The I'oliahiliLy of owunalionu! iliilii will vary willi (lie wmrpc iif in- 
formation used. Wlmii workers or inomlM'rH of I heir fiunilies report 
occupational information, it Ik rt;e(ip,nizcvl lliut (liere it? ii lendeuey to¬ 
ward the upuradiiiR of ocnnpalional eaU-Korica. 'I’liiH iniiy he ilhisiraled 
by the reportiiiR of a Hteiiti'j^rniiher iih a secretary, a hiuikkeepr-r uk an 
accounUnit, or a nmehhie operalor us a itiaehiiiisl. On the other hand, 
when oin]iltiy(!rs r<‘pt»rl lhi< oceiipiifion of wiirkers in (erins of job as- 
aiRnincnts, llui effecL may be ii <lown-Kradin|? of many wc/rkers in h’rnis 
of their ouHtoinary oeevipalitms, as when a <‘arpenler is reported as a 
fitter or a inaehinisl as a lathe ojH'ralor. 'l‘his difToretiee is refh-eled in a 
teat eom))nriKon of llie oceupalions of some ‘l,/»tl() persons eimnieraied 
in the Pliiladelplna Uneinidoynienl Sample in HWS, as repnrled hy 
employers anti by workers or members of their families. A fifth of the 
total would have ))eeii nlloealrd to diftereiil soeio-eeoiioinie. l■las,s■e.^ of 
Dr. Pidwaids' elas.sifipalioii, and diITereiU'e.s for ii iiiueh hinlier proiior- 
lion of the total were fovind in the Hp(u‘iri('. ocifiipnlional codes that 
would have been assigned on (lie basis of the two sel.s of ndnrns.’ 

If data arc .Hcenred by limmebold eiumieratioii, llie c|m's|ions are fre- 
qucMilly answered by the housewife' for all househohl meinlu'i.s. A 
housewife is n.s likely ns anyone other than the worker emieiTued, to 
know what her husband and other ndalivt's df>, hnt the iiiforinalion 
given may he too indefinite, for use in a detailed elassificiilioii sehenu!. 
The torminolopy may be very precise (»r vague, ranging from a “veler- 
inary dietitian” to “employee, faelory.” It is, liowever, usually cnst in 
the form of Ibc concept of tlie ensLomary or present or hml o(‘euiialion, 
rnlher than a jmrlieular job assignment in a plant. 

If occupational data are secured from employ<'i'.s, on the otluu' bund, 
tlio criterion of measurement is mo.sL frcKpumtly the job as-signincnt. 
Allliougli the terminology for describing this may lat (l<>linil(i, it is 
sometimes incnningl('.sH in a geiK'ral-purpose oecui)alioti classifieulion 
scheme. Such terms as “Hciundman,” “trouble sbooU'r," "re]»airnian,” 
“inechttiiie,” and "organization manager,” for example, may 
meaning in relation to tin; oixn'alions of a. particular enlerprisc but 
they have no meaning outside of that eiilerpriwi. Furllierniori^ wlnit 
is recognized as the sajno work may lie returned by dillereiit employers 
in various ways. Numerous examides of tlii-s might bo cited, but one 
will suffice. A cheek made of the dulit'S p(!rfonm‘(l and job (ille.s u.sed 

^ ^ Wood, Kntliorlno D., "Tlio SloUndcnl AdQriuaoy iil Eni|)liiyl'rH' Ocfupiilliirial Ucrordu," 

StciirUv/lii/fetin, Vol, 2, No. B, May t03D, pp. 21-21, 
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by Philadelphia bottling plants, dairies, ice cream faeLoric?^, laundries, 
and bakeries for the occupation of "driver-salcsmair or "del ivoryrimir 
brought to light the fact that 11 titles were used to refer to tliin 
Some of the titles emphasized the rneanH of Lnuisportntion used, 
whether the deliveries were to wholesale or relail oiilh^ls, niul nllu-rs 
described the work as a departincnlal funetion. It is perluipH Higiiificiml 
that, if unionized, the workers all belonged to one ujuojj, iiaiiiely flie 
International Brotherhood of Teamsters, (:;imufT<‘uvH, SlableiucMi, and 
Helpers of America, affiliated willi th(i Ainerioiui Federal ion of Luiior, 
Occupational data arc probably most reliably and pre<;isely leporled 
when obtained from the worker concerned as tli(j of a iien^unal 

interview, especially if the interviewer is traiiu^d. Tliis is I'ertaiuly true 
with respect to data about ocsnupalional labor inark(!UH. It is, (»f eoin‘j^fS 
quite po.ssilde for a worker to fabricate a coj)iideLe wrjrk i7‘r‘<jrd, l)Ul if 
the reports arc subject to any furtlier ehoek as in lb<? operation of \v<irk 
relief agencies or public cinploymenl offieeH, thin hajqsa^s ndalively iji- 
frequently, Hven if not subject to cheek in an o])(‘rating agency» I he 
securing of a worlc-liistory record nm-ves as a fairly reliable J^laliflieal 
checlc in occupational elassifieatiou, 

Detailed occupational data have seldom be(m roiiijiiled fniiii a 
regislration type of census or survey, so Ilia! Wf‘ know railuT lilllt* 
about the relial)ility of sucli data. To iny knowledge, no cliiw-k lue^ evi'r 
l)eon made of household, ejnjdoytu', Hclf-regislraiioii, ami ejiqilnyMii’rii 
office retiiriiH on otampation and industry for (lie same gmup nf irnli" 
viduala. Such a comi)arative (dieek us lliis would be litdpful in obisdning 
more knowledge with resp(‘et to the r<‘asonH for dilTeKUMM'^i in reluiUK 
from these important sources of infonnatum uml w(mhl luul^uially 
amnt in the analysis of oiampalnunil data. 

EFFKCT OF THE CDAHSIFICATION’ HOI I KM K rsKO 
ON THU ADKQUAOY OF TJIK JiATA 

Equally important with other consideralions wliieli afTerl tin- adi - 
qiiacy of occupational slalislics is th<‘ rlaf-silicnli<ui Mhenu^ adnpo-il 
for presentation of the data. 'Diis (‘hoi(’<‘ is e<inditioried by the fi» gn e id 
detail and aceuraey of (he inrnrinaliou avuilabir for filing puipo, 
and by the |)uriM)S(\s lo Im^ servt’d in Ihi' study. It slioulil Im- uhImI lO 
once that no amount of eluboralioii in a (‘kesiliriLlinii .‘rlHini* c’ln 
up for (lefi(;iencieH in the original iimlmial (’ollrrOd, 

ClaHsilicalion wliicIi alloiii))t< In (liiUinguiMh lu tui ru 

< I’liPHO worn: ilflivoryniiui, rmjli* ... tUwi r‘n hi liM r, |, .nrj.r - .r, ,|f4., , 

wliolcjalo mUcMriiinii rotiiil rljiinarnr, irurk ilnvrT, ir injiii'y. e.tli uu-iu 
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related {KTiii»ntionH ane |»re<lieale<l fiii n grenter di'grec* of preeihiou in 
tlui Kouret! diila llinu nn* llinw in wliirh of r« lat<*rl orcnpnliona 

arc conHolidiilcd hi eln-siinenluin. ll i« iwif^ilde for the ICiii|iloymeni 
Service roporliiig ayslein, for exanijile, to diNliiigirndi Iwliveoii innelilnn 
operators hi the melnl-Morking oreiipnlions who are fikillid nod I hose 
ivlio nra oidy Hciiiiskilled. la fnel, Ilir’ir riri;;ian1 tiala allow for mnny 
more disl'melMms Uiaii im; iiecesstiry or iits'Iiil for slrilitiinil purpost's. 
Siiiiilurly, the Ihireaii of Jjihor Kpitislirs in innkiag a slmly of wages in 
an iiiduHliy cnii rlefiiii! (he indiielry jurisflieiinii niiil Keenre joh ileserip- 
Uons AS a basis for i'lns,sifyiiig orciipalioiis in rita'-iilerable delnll. 

When oreiipnticnial nduriis nre k'ss pr<’eiwi or genuinely iinlelinile, 
and no siipiileini'nlnry (t»(n are nvnihible, riie' clisdiirlioiis eaiiiiot he 
made. For sucli data, a rlasKirienlirm enn iileiilify only tbi* inore slniid- 
nrd lypc-s of orcuimlioiiSi ihn leraiinology for whieli is eoiiiinoiily 
known nnd iiKcd, and alloeale other workers to honid groups having 
occiipaljonal or iiidnslrinl signirienriee. The inlriHlueiion of many re- 
finemcniH of detail in a scheme for sneh data is, in fa»'l, inisli ading, he- 
cause few workers nixs rclnrned in the exaet iM-minology of the title 
provided nnd the rest have Ui he idloenled (o broader grnofw. 'I’lie 
resulting dislrihnUoii of workers does not rorres[Miijd with ('t'oiiomic 
rnnlities. 

Tlic princi]ilt! used for ccindiiniiig oeeiijiations into groups whiidi nr<! 
IiomogcncoUH in clinraeler is also iniporlnnl, There i- a with' difference 
of opinion on lliis point with respect to the feavihilily of ||•«iIlK grade of 
skill as ft major gron|)ing firinciple in occnpiiiional hlatistics of broad 
coverage. The skill naiuireinenla of industry are eoiistanlly clitinging 
and thn <‘ffec.UM of titchiiological change npisair Ut he niore generally in 
the, diveution of lowering rather than of raising these rcijnirenientH, al¬ 
though tlterc are some exceptions to this. It i.s clear that both emidoyer.s 
and labor luiionM have ve.sled inleri'sla at slake in any oeciiiialiomd 
clossiBcnlion scheme Imscd on the grade of skill whieli is widely nsi il. 
The cleavage in o])inion among lecliniciatiH ns to the feavihility of using 
grade of skill as a grouping factor may he likened to the. t-leavagi* of 
opinion in the labor inovcmeul ivs to whether labor unions should he 
organized on n craft or on an industrial liasis. In fact, it sleiiiH from (he 
same coiisideiftlionH that proniplcd the union split, and, like lli<' lalmr 
movement, the. lechniciiuiH have Ui say that those dnla whieh permit 
of division according Ui grade of skill may lie I'la.sHlied that way, Inil 
for other data some oilier grouping factor sliould he. u.sed. 

CONCUIBIONH 

Hialorically, tho way a worker described himself an iv worker and Iho 
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way in which nn employer described the worker^s job wore usually 
idonticaL But the division of labor which accompanied tlie ramifica¬ 
tions of industrial change resulted in manifold aspects of occupational 
descripbion. For a limited number of profesaions and crafts, the duties 
to be performed and the terminology for describing Ihom are tlic same, 
whether reported by the employer or by the worker. ]^ut for an in¬ 
creasing number of jobs and of workers, there is a wide discrepancy 
between tl\G duties and the terminology for describing them in a given 
job assignment in an economic enterprise and the coiTesi)onding 
''occupations^ in which a worker has had training or experience. 

In addition to this difference in point of view between workers and 
employers with respect to what the job consists of, is the fact that work 
is performed in many different ways in different establishments and in 
different parts of the country. Within a given industry, the specializa¬ 
tion of operations may vary considerably and is subject to constant 
change. Furthermore, in addition to these difference,s in fact, there are 
differences in opinion as to the appropriate job title to be used for what 
is recognized as the same work. This arises from variations in the or¬ 
ganization of individual business cntcrprisG.s which affect work op¬ 
erations and from the importance of customary usage with respect to 
job titles in a community. Any evaluation of occupational statistics 
must therefore take into account not only legitimate diffcrence.s in 
points of view with I'cgard to the criterion of measurement and the kind 
of classification to be ustid, but, in addition, must recognize tliat the 
reliability of all data is affccicd by ilio a)).soneD of a Hlnndmdizod ter¬ 
minology for describing occupational phenomena. 

The technicians arc in agreement in tlicir opinion that the time has 
arrived for declaring a triico on independent experimentation with new 
occupational classification schemes. They lioliovc that careful research 
has gone into the development of tlic Employment Service and Census 
Bureau classificalions and indexes. As a result of the work of the Joint 
Committee on Occupational Classification of the American Statistical 
Association and the Division of Statistical Standards of the Bureau of 
the Budget, these two schemes have been made convertible to each 
oilier at a level of detail represented in the Convertibility List of Occu¬ 
pations,'* Both the Employment »Service and tlic Bureau of tlic CeiiHus 
have made sacrifices in th(j comparability of iiresenl willi carli(;r data 
in order U> seeure grcaler comparability lielween the two sysltnns aiul 


* For i^dolnilcd (IftRorlplioii of thiflljHl and il«i\iRC.s, wcoFidnior, •’Tho CJoiivnrlilMlity Linl of Ocfiiiim- 
llona nncl Uic ProbloniA of DovelopinR It," lliin Jouhnai., Dnccinbor pp, niid Whelplon 

nnd Iloltnndor, "A Stantlftrd Ocaiipnlloiml and Indiwtrlnl ClnfiRifioatioii of WorkorB.” .Wi’nf I'nrcfi, 
May 1010, Vol. 18, No. 1, pp. 488-101. 
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the data, arc to bo \iscd. Tigurea on the average number employed, lor 
example, wlule adequate for general observation of cliniigos in employ¬ 
ment, furnisli an entirely inadequate basis for racnfluromoiit of changes 
in productivity or industrial accident rates. 

Two developments have occurred in recent years wiiich liavc mado 
significant additions to existing compilations of employment data, 
Since 1934, three states have joined tlic group at presont comprising 
fifteen stales, cooperating with the United States Hurcau of Labor Sta¬ 
tistics in gatlioring data. Minno.sotn, which had been collectiiiR statis¬ 
tics, hag now became a cooperating state, and Indiana and North 
Carolina have undertaken this responsibility for the first time.* Tlio 
other development has been the progress in compiling social Bccurily 
statistics. The latter have furnished a valuable check on .somo existing 
compilations of disappointing scope.* Naturally the unemployment 
compensation data have to he adjusted for llm cireinusLance lliat em¬ 
ployees in small esLablishmcnbs (with less than 8, 6, 4, etc., oniployee.s) 
are nob covered, Unfortunately, too, certain groups in respect of 
which very unsatisfactory indications arc available, arc not under t)io 
Social Security Act. Such is the case as regards tlio .self-omidoyed, 
casual workers, farm hands, domestics and cniployoas in water trans¬ 
portation. 

In alternate years, the Census of Man\ifacliirc.s olfcrs a nearly coin- 
ploto picture of factory employment. Concerna producing 1g.s3 than 
56,000 in value arc ignored, and the inlcrcciifial counts arc lc.s.s com¬ 
plete bocauso a Bmallov field staff is employed and greater reliance is 
placed on mailing lists. The current series of the Biiicau of Labor Sta¬ 
tistics arc periodically adjusted to this biennial census. They are based 
on a very largo sample, but about 10 per cent of factory wage workers 
are not engaged in the ninety industries covered. Only wngc-carners 
are included, althougli a separate count of clerical emi)loyc(!.s is mado 
semi-annually. 

Since December 1933, increases have occurred in the samples under¬ 
lying sixty-four of the ninety manufacturing series of the Bureau of 
Labor Statistics. Decreases have affected twenty-one series, wliilc five 

* Tho HlQioflj In nddlUon to llioso mentloiiod, aro ArknnflM, Cnlifornln, Illinois, IfnnpitH, Mnrylandj 
MnaaQoliiiaoUdf MlcUlgaav Now Joraoyi Now York, 1?finnivylvAnlK, Toxtui Rud WlMjouRin, 

* ■'Two IniportnnLnowBOurcoa of iiirormal-ion kavo raccnlly bcaoiiio f^vnilnblo in ormiicolioii with 
Iho aelminis trail on. of DOolfil aoourliy loglfilnLloii! oniploycrB* riunrlorly roporlB In coniicalioJi tulb Old 
Ago and Butvivora InnuTitnoo, itnd Dnip\oyDra' monlbly rcpoTla In coiiiicoLion wlOi unoinpIrtymonL com- 
ponfialjon, Tliono roporla Imvo Ijcdh used oxton«ivoly HO H oliook on oflUmnlca dorived from otlior nonroca, 
nud In aomo IndualTlM iboy Imvo providod tlio iiiohL reliable Informnllou avnllnblo/ Uni led HUlea 
BpTomt of LoborSlnLlfilioa, loci cit. 
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have remained unchanged. Increases have not invariably taken place, 
nor in largest volume, where most needed. Aa appears from Table I, 
the samples for the lumber group averaged only 41 per cent. The 


TABLE I 

COVERAGE OE EMPLOYMENT INDEXES OE THE UNITED 
STATES BUREAU OP LABOR STATISTICS 



For 

the year 1939 

Oct. 1940 


(I) 

(ID 

(HI) 

Relative 

(IV) 


Em¬ 

Man¬ 

Complete¬ 
ness of 
Man-hour 

Em¬ 


ployees 

hours 

ployees 




Sample* 



(per cent) 

(per cent) 

(per cent) 

(per cent) 

M anufacturing 

58 

53 

90 

63 

Iron and steel 

73 

70 

90 

78 

Machinery 

06 

63 

97 

71 

Transportation equipment 

86 

84 

08 

86 

Non-ferrous metals 

65 

53 

90 

69 

Lumber 

34 

32 

04 

41 

Sfcone-clay-glasa 

48 

44 

92 

63 

Textiles 

63 

56 

89 

68 

Fabrics 

76 

72 

96 

81 

Apparel 

Leather 

47 

50 

36 

43 

74 

77 

64 

62 

Food 

Tobacco 

43 

39 

01 

60 

76 

71 

95 

80 

Paper and printing 

48 

43 

90 

60 

Ohomicals 

60 

56 

06 

63 

Rubber 

87 

83 

95 

94 

Anthracite miniug 

81 

71 

88 

84 

Bituminous mining 
Metalliferous mining 

67 

42 

74 

60 

74 

73 

09 

86 

Quarrying, etc. 

82 

77 

04 

84 

Telegraph and telephone 

74 

72 

97 

74 

Electric light and power 

08 

82 

84 

08 

Street railways and buses 

76 

01 

81 

68 

Wholesale trade 

22 

16 

68 

23 

Retail trade 

28 

17 

61 

29 

Hotels (year-round) 

63 

27 

51 

65 

Laundries 

32 

24 

76 

36 

Gleaning and dyeing 

26 

20 

77 

30 


Source: Basic data furnished by U, S. Bureau of Labor Statistics. 


Found Iby dividing ontriea in. column 11 by g^rresponding oniriga in column I nnd multiplyi-ne; 
by 100. 


samples for millinery, butter and cottonseed also remained very thin. 
Four of the samples amounting to less than 60 per cent of the estimated 
total suffered declines: sawmills, marble manufacturing, baking, and 
printing of newspapers and periodicals. Considerable increases were 
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to census data, present monthly fluctuations in employment in coal 
mines, metal mines, and quarries and non-mctallic mines. An index 
of employment in crude-petroleum production excludes well-drilling 
and rig-building. Except for bituminous coal, the Bureau’s mining 
samples include over 80 per cent of the employees, and offer hours data 
for seven-eighths or more of the samples (Table I). In bituminous min¬ 
ing, only 60 per cent of the employees aro included, and hours data 
cover only thrcc-fourtlis of the sample. The data arc also not as repre¬ 
sentative as could be desired, eitlior as to size or location. The indica¬ 
tions of the Bureau’s raining series arc rco-sonably accurate, and will 
improve if more frequent ccnsnl counts can be arranged, 

Information regarding employment in the construction industry is 
incomplete and unsatisfactory. The first Ccnsiia of Construction col¬ 
lected data from 144,000 firms the value of who.se business was less than 
half the total value of construction in the United States in 1929, With 
due allowancQ for the decline in employment, the firms consulted ap¬ 
pear to have employed less than halt the mirabor of workeva liated by 
the Census of 1930 as employed in the building industry. The industry 
was ogain canvassed as part of the Census of Businc-ss in 1933 and 1036, 
but the coverage improved only slightly, Flucluntions in employment 
on construction projocla financed in whole or in part from Federal 
funds aro very accurately measured. Data on jion-Fcdcral construction 
are extremely unreliable. The present sample of the Bureau of Labor 
Statistics is small, representing about 10 per cent of the worlcors en¬ 
gaged in private building construction. The appearance and completion 
of particular jobs oncl tlic formation and dissolution of small firms are 
the principal factors the effects of which incomplete monthly reportings 
cannot be expected to measure. The Bureau’s current estimates of 
total nonagriciiltural employment continue to include extrapolations 
based on their roporting.s, until imcmploymonl corapcnsalion data be¬ 
come available. In 1939, the estimates missed the peak in building ac¬ 
tivity by 100,000, an error of nearly 10 per cent. 

The Census of Occupation.s and the quinquennial Censuses of Agri¬ 
culture give approximate indications of total farm employment. For 
the intervening periods, employment may bo c.stimatcd by referring to 
the eerics on family workers and hired laborers per one hundred farms, 
based on the monthly statements of crop reporters. Tlio Departineiib 
of Agriculture warns that their sampling of farms is hardly represonLa- 
tive, being overbalanced in favor of largo uniUs. Some dUficulty is also 
experienced in separating hired from unpaid workers. The tendency for 
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shifts to occur as between these groups in response to economic changes 
enhances this difficulty. The figures on unpaid workers arc probably 
ovcrlarge, including some family members not engaged in agricultural 
work. 

Farm employment must be measured with due regard to part-time 
farming if overlapping is to be avoided. In 1934, approximately one- 
twelfth of the man-hours of agricultural employees were in olf-farm 
employment. Some of the half-million workers who toiled at nonagri- 
Gultural pursuits for over one hundred fifty days may have been 
Counted both as farmers or hands, and as industrial workers. 

There is virtually no information on changes in employment in for¬ 
estry and fishing. The procedure of the National Industrial Conference 
Board in making its monthly estimates is indicative. The 1930 figures 
(Census of Occupations) are adjusted by reference to the Bureau of 
Labor Statistics index of employment in saw-mills, as regards forestry; 
and by reference to changes in agricultural employment, as regards 
fishing. Fortunately the number involved is small, seldom rising above 
260,000. 

The Bureau of Labor Statistics indexes of employment in wholesale 
and retail trade are periodically adjusted to the totals reported in the 
Census of Business.^ In her illuminating article in this Jotjunal Mias 
Joy reported coverages of 22 per cent for wholesale trade and 28 per 
cent for retail trade, and pointed out that the retail sample was unrep¬ 
resentative both as to size and location.® The samples have been ex¬ 
panded slightly, but efforts to correct the weaknesses detected by Miss 
Joy have failed. In 1939, the retail sample included 67 per cent of 
employees of general merchandising establishments, but only 20 per 
cent of employees of other retail establishments. The data arc quite 
indicative as to department stores and chains, and quite misleading as 
to small stores and restaurants. Will simple expansion of coverage im¬ 
prove matters? The co.st of securing broader coverage of small cstab- 
liahments is considerable and the rewards uncertain. No way lias been 
found to measure the effect produced by the short life of a con¬ 
siderable proportion of small stores and restaurants. Accordingly in¬ 
dexes may continue to understate increases and overstate decreases iu 
employment, even with a much broader sample. There is reason to 
think that the Censuacs of Busiiicss have been misleading in this re¬ 
gard. 

* Tlio Toiail Irado iudox m adJuflLcd La Lho WCiri tho wliolcpalo Lrado i«dox Lo lUa luas ConfiMfl. 

The Inlor consua made no bronkdown na IjotUTCfi full-limo nnd imrt-Uino wnrkorn in wIioIohoIo trail o. 

® JoYi Aryno^aj Recent Pregreda I'ri Lhia JotiiiNAi., Occcirnl)or Jlk'n, pp- ilflC-CO. 



78 


AMKHICAN STATlbl’ICATj AsBOCIATION- 


Annual cstimales ol employment in finance aro reasonably indica¬ 
tive. The Biii'cau of Labor Stalinlic.^ RaUicr.s men Lilly data on insurance 
and brokerage eatablislimonLs, but avoid.s formalizing lliom as index 
niiinbcia. iNo monthly data on banks are collected, but this is a minor 
matter since bank employment is very steady. The Conference Board 
projects monthly fluctuntioiiH aa regards finance using a thrcc-inonth 
moving average of employment in trade, asHUming a eorrcHpondlng 
movement but with lower ficnsitivlLy. 

Tho situation with respect to domestic and iKirsonal Korvico is les.s 
saltsfactory. Monthly reports to tho Biu'caii of Labor Statistics from 
hotels, laundries and cleaning and dyeing e.slablialiineuls can be related 
to corresponding data in tlio Ccn8usc.s of lousiness. The indications for 
year-round hotels are rather good, but the samples for Inuiulrios and 
dyeing and cleaning o-stablishmcnts seem unrepre.Hcnlative ns well as 
small. The difficulty encountered in connection with small .stores is also 
found in hand laundries and small cleaning establishments. When they 
become available, imemploymcnt compoDHaliou data olTor much in¬ 
formation on business, repair, and personal service firms. As for the 
residue, including mo.st domestic pumiiits, little information is avail¬ 
able except tho annual cstimatn.s made by tho Income Section of tho 
Department of Commerce. 

One of the weakest points in our moaflurc.s of oinploymcnt i,s in esti¬ 
mating the number of self-employed. Tho industrial eonsuscs make 
available a tabulation of proprietors in tho iiKluslries concerned. 
Special studies and analyses of various profo.B3ionnl bodi(!.s occasionally 
proaeiit data indicating tho number of some class of professional pcr.son. 
Other proprietors and independent workers can bo idiiiitified as such 
only at the time of the decennial Census of Or,cupation.s, niid then with 
some difficulty. Whether or not there are significant monthly fluctua¬ 
tions in the volume of omploymonb of the Bclf-oniploycd, no way has 
been found of measuring them. The monthly ostimates of tlic Bureau 
of Labor Statistics will bo found to assume a constant number of self- 
employed persons. 

Measures of employment in the United Stales have been consltlcr- 
ably improved in recent years. Greater accuracy continues to obtain 
as regard.? industry than ngriculturo, and as regards eitlier tluiii tho 
services. Man-lioura indications are slender except in manufacturing, 
rail transportation, mining and the utilities. This limits tho adequacy 
of employment data for computing caviringa, prodneUviky and ac¬ 
cident rales. 
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The gaps, some of which have been indicated, show that existing 
data permit only an approximate estimate of total employment. In 
Table II the various portions of a total employinont estimate for June 


TABLE II 

APPROXIMATE RELIABILITY OF EMPLOYMENT 
ESTIMATES. JUNE. 1940 


Qood 

Error 3 per cent or lees 


Industry Millions 

Manufacturing (employees). . 9.3 

Mining (employees). 0.8 

Steam railroad (employees). . , 1.2 

Utilities (employees). 0.0 

Federal Go vGrumenfc* . 1.6 


Total. 13.6 

Fair 

Error 4-6 per cent 
Trade, wholesale and largo re¬ 
tail (employees). 2,6 

Agriciilfcuro, independent. 0.2 

Street railway (employees)... 0.3 

Finance (employees). 1.0 

Total. 10.0 


Poor 

Error 7 per cent or more 


Industry Millions 

Self-employed, casuals and do- 

mesttes. 0,1 

Agriculture, workersf. 6-0 

Forestry, fishing (employees). 0.2 

Transportation other than rail 

(employees). 0,8 

Service workers. 2.B 

Trade, small retail (employeoa) 3,6 

Construction workers. 1.2 

Public employees, other than 
federal. 2,4 


Total. 22.0 

Total 

Good. 13.5 

Fair. 10,0 

Poor. 22,0 


Grand Total. 46.6 


Sources of estimates: United States Bureau of Labor Statistica and National 
Industrial Conference Board. 

’I* Inoluding fccloTnlly nnancod oonatruotlon. 
t Inoludiiig unpaid family workora. 


1940 are assembled under three hoada, depending on their relative 
reliability. For many items, it was possible to secure statisLical demon¬ 
stration, by comparing the indications of samples with those of an in¬ 
dustrial census or adjusted unemployment compensation data. In 
some cases, the considered judgment of those engaged in framing 
estimates was sought. In a few cases, items known to have little or no 
foundation were automatically placed in the ^^poor” category, The 
estimates for thirteen and n half million of the employed are listed ns 
having a margin of error of 3 per cent or less. Estimates covering tmi 
million of the employed hnvo a margin of error of from 4 to 6 per cent, 
and for twenty-two million, of over 7 i)er cent. All in all, wc should be 
fortunate if the total of foiTy-five and a half million erred by less than 
0 per cent, or over two and a half million, It is not as if the errors w(‘re, 
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in gcucml, likely to prove offsetting, for the tendency to underestimate 
is overwhelming. 

Present employment c9timatc.s nre closer than even a few years ago. 
We should certainly continue to make them and to refine our tech- 
niques for doing bo. Wg need more complete and indicative tabulations. 
Thoao interested should press for more frequent ccnsal counts in a 
larger number of induetrie.s, more extended olTorls to broaden Iho base 
of avaUoblc aamplinga, and, most important of nil, iiilcnsivo study of 
tho special measurement problems of specific indiistrieB. In efforts 
along all these Hues the American Statistical Association has already 
made important contributions. 



ADEQUACY OF DATA IN THE FIELD OF PUBLIC AID* 

By Hermaisi M. Somers 
National iSeaourcca Planning Board 

G eneral periodic censuses are not taken in the field of public aid 
■ nor are there in existence agencies whose sole function is the ex¬ 
pansion of knowledge in this area. In the field of public aid, statistical 
and research data are derived almost exclusively as by-products of the 
administrative process. The type of administrative structure is there¬ 
fore the principal determinant of the kinds of basic data which will be 
available in this broad field. 

When, before 1936, public aid was largely within the jurisdiction of a 
single Federal agency (the Federal Emergency Relief Administration), 
which could enforce a uniform national reporting system, our statistical 
data were more complete and clear despite the omission of some small 
programs. Since the proliferation of public aid programs and adminis¬ 
trative agencies on federal, state, and local levels, we have also had a 
proliferation of data, But statistical collections and the research are 
done by individual units within the several administrative agencies. 
As a result the data appear to have lost some of their completeness, 
uniformity, and clarity, reflecting the vast complexity at present pre¬ 
vailing in the provision of and administrative structure for public aid. 

Wo now have statistical series for a large number of individual pro¬ 
grams emanating from different agencies and special inquiries confined 
to single programs, but they are frequently impossible to add up, or to 
compare, or to interpret. Terms differ, units of measurement vtiryj 
dissimilar time units are employed. And since the Federal Government 
abandoned its participation in general relief, virtually no national data 
have been available for that program. 

Each agency collecting data has as a primary responsibility the admin¬ 
istration of its particular program or programs, and data to be col¬ 
lected, research undertaken, and definitions employed are determined 
primarily by agency needs. There is no agency charged with the re¬ 
sponsibility of looking at the problem as a whole, of putting the pieces 
together. 

I point this out not only to clarify the source of several of the difficul¬ 
ties to be enumerated later, but to mako it immediately clear that it 
would be inacciirato to construe what I have to say about inade¬ 
quacies as a critioisin of the statistical units within the several agencies. 

* A pnpor proaontod ftfc tho 102nd Annunl Mooting of tho Amorionn StatialiflCLl Aasoointioiii Clii- 
oago, DGoomber 28, 1040. 
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Some of ihesG units have been makiiig continued and independent cf- 
fovts, against great odds, to unify sevios and to enhance comparability. 
In fact, the progress winch has been made is a credit to the broader 
interests and vision of certain statisticians, parLieiilarly in tho Social 
Security Board and the Work rrojccla Administration, who iiave ap¬ 
preciated the necessity of going beyond a narrow concept of adminis¬ 
trative research and have tried to overcome the prone lit admin is trn Live 
handicaps towards the development of adcciuate Htatislics. ]}ut their 
power has been limited. 

I will not attempt to list tlic data available and the data not avail¬ 
able in the field of public aid, nor will I attempt to cite all tlie t(ichnical 
difficulties and limitations of availablo data. The field of public aid is 
noAV vast and complex; the forms of aid and the types of administration 
arc multifold; general relief in cash and in kind, work relief, aid to de¬ 
pendent cliildron, old-age assistanec, youth work programs, progiams 
for youth in school, aid to farinevs, surplus commodities, and social 
insurance, Some programs arc administered directly by tlic Federal 
Government; some entirely by local authorities; some l>y graiits-in-aid 
involving simultaneously all three levels of government; some by a 
combination of Federal and stale governments; someby aeombiTiation 
of the state and local governments. FTor is each program ndministeved 
tho same way for all sections of tho population. Tim geuoi’al relief pro¬ 
gram is administered in a staggering variety of paLtorn.s throughout the 
country, Even on a single level of governmonb we have examples of 
entirely separate agencies participating in the same form of aid, Two 
distinct agencies on the Federal level, for examplo, aro concerned with 
the administration of unemployment componsaiion, 

To lend better pcrspocLivc to tlic entire problem, let us aBSUmc that 
wo here have been assigned to a large etiuly of the relief problem of this 
Nation, and that we have been given rcsponsil^ility for the fitatisLical 
section of this study. It is not our task to undertake any original rc- 
search but to gather together and interpret the significant available 
data in this field. We will not attempt a very exhaustive study but we 
will devote our attention to certain broad obvious qucalionH which stand 
out as primary considcrationa which ^vc must lake into account before 
our study can proceed very far. In the course of attempting to find the 
answer,a to these questions wo will soon have some indication of tlin 
adequacy of present data. 

If we wore able to eit down in confcrenco, nt least five broad questioiiH 
would euggost themselves for initial exploration. We would soon agree 
that the answora to them represent basic casontials for our knowledge. 
These questions are: 
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1, How many people arc being aided through public provision? 

2. Where are these people located? 

3, What are the significant social and economic characteristics of 
these people? 

4. How much aid are these people receiving and how adequate is 
this aid? 

6. Do these enumeraled people represent the entire needy popula¬ 
tion or is there an area of unmet need? 

I think you will agree that I have not selected obscure or narrow 
questions for which the need of nn answer should first be debated and 
defended. Let us then proceed to find the answers to our questions. To 
simplify our problem we will concern ourselves only with nou-institu- 
tiojial forms of aid. 

First, ^T-Iow many people are being aided through public provision?" 
Our first difficulty, and a peculiarly complex one under the circum¬ 
stances, is to define public aid and doteruiiuo wluit programs ^Ye are 
to include. Sinee my views on this question were expressed in a previ¬ 
ous paper, I will refrain from entering upon this lengthy question horo.^ 
For convenience, let us here accept live programs included in tho 
monthly scries currently publislied by tho Social Security Board and 
the AVork Projects Adininistralioii,^ 

Wc find first that the several series representing tho difforont pro¬ 
grams are difficult It) compare, In some cases tho unit of count is Die 
entire housclufid or family (us in gonnral relief), in soino cuhcs it is a 
single p(5rson rocipicrit (as in Civilian Conservation Corps and National 
Youth Administration), and in some cases portions of fainiUcs (as in 
Aid to Dependent Cliildren). AA^o, therefore, would l)c hard put to it if 
we attempted U> eoini>are the number of house!loldsbcjicfi ting from dif¬ 
ferent programs. For (jxiunijlo, wo would have no way of knowing from 
the piiblislicd s(5ries to wliat extent several lioys from one household 
were enrolled in Civilian Cons(n*vatioji Corps eami)s siiniilUineously. 
Wc would have similar difficully with Old-Age AsHistanee and National 


^ Sco, Second WrifitJHfjf C'ou/rrrtirf ttf Stn(r Dirrrlarn of lletJcaTch nrir/ Sl(iliA(ira in Public Anaiatanca 
OrJfjb^r iHHf). Srniirity llDSinV Uivinioii oT I’liWlo AwiHlnrico llosonrrfi, WnnliinBluii, 

D. C-i 11)10, i>p. 101)-lill. Aly Jnfii»>r pniiil «if (liMUKroi’ini'nl willj llio prrhrril Haric^n i'-iih llio inchiniun of 
roBiihr publio woriin xukI ootiMinioiiini prnix'i't;* of (lio l‘'iMkTii] (liivcrjiinoiiL. Tlio pnitil Imn bcoonio inoro 
AppArcijt Ninco tlio 0fiv4i1i»|»n(>lit of Oio 4 li‘Ii'iirtn UrfoiiHu r«ilivUy in rjmsiiiB rtri rY|JiumHi]i oi 

IUq{ 1Q aiul (i<i wo lltul (Uc uuiMxuJy iliut ckkusa nxiiinuliliirci urn ix ouumo of apparcixl 

iiiorcQBo ih ilio puhlfo aiit IoIuIh 

< Silica Lliin pupor wuH tlulivi^nwl. (Kn JuiriL ('uriiiniltno un Kvlicf .SluliHtins of lliu Anirrlflan 
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raapirimon(loLl lo llio Huoiikl Hcoiirity lUianl niul 1o llio Work ProjcnlH Adininiritriilioa llmL llioir HoriG9 
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Youth Administration because of duplications within those programs. 
General relief is the program which is reported strictly on n household 
basis, but it is important to observe that national data for general 
relief are in part estimated, ns six slates do not have complclc reporting 
systems. ‘We would find further that the methods of counting recipient 
units are not identical. For general relief, the three special categories 
of public assistance, Farm Security grants, and National Youth Ad¬ 
ministration wo would find the totoi number of different casc.s which 
received aid during the month, but for Work Projects Administration, 
Civilian Conservation Corps and other Federal work projects, we would 
find the average number of workcra during the month. In high turn¬ 
over mouths tlio differences resulting from thc.se varied methods of 
count might be considerable. 

These difficulties are somewhat resolved if the object is to obtain a 
single figure for the total number of different housoliolda receiving one 
or more of these aids in a single month, because the Social Security 
Board and Work Projects Adrainietvation cooperate in attempting to 
remove duplications* within and among programs (which are very 
aubstantial) and publi.sh an estimated undiiplicatcd total of hoiise- 
hokla. Although the agencies involved are doing a conscientious and 
able job, the basic data from wliich the over-all figure on households 
is derived are admittedly inadequate. 

An equally important basic figure for our i)iu'po 80 H is tho number of 
different persons (as diffei'cntialcd from houscliokls) who receive aid. 
The same difficulties which I mentioned for housohokls, i.c., different 
methods of count of tho number included in the grant and of how 
many were aided during tho month, also apply more pronouncedly to 
the persons count.^ But whereas data on cases arc presented for all 
programs in some form, data on pemons arc not available on n national 
basis for general relief, and not at all for Farm Security grants, and 
Work Projects Administration. Estimates made arc necessarily rough. 
As a result, the estimate of the ovcr-nll number of persona receiving 
public aid during recent years has increo-singly become subject to 
doubt. 

Finding ourselves with n somewhat questionable figure for tho num¬ 
ber of households and tho number of persons receiving aid during given 

' TliQ pToWoiB of Involvoa trdto ooBourront rccoipt o1 nld from L^vo or more pro- 

Brama by one Itoiuoliold. TJio Irfinsforonoo of n honnoliolil from ono program lo niinihor wiLliin (ho naiao 
month will alao result In Llio counting of the eamo hoiifloliold on llio rollff of both propramai 

tin gonoral roll of, for oxarnploj llio inolhod of ooiiiUliig tho nuinbor of pornonn within n huuNohnld 
'benofllcd by a grant variog from Blalo to stnLo, In noma alatos, moinborfl of Llio lioviflohold rocciving oLlior 
forma of nid, Buah as old-ago assiBLnnoo, will not bo oounlad in tho gonoral rollof Brant, In oLhor alalcB, 
allmombora of tho household nro liioludod. 
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monthsj we must raise the question as to whether we have adequate 
totals, Recipients of surplus commodities are not included in any 
published series unless they are included by virtue of simultaneous 
receipt of aid from some other programs. Originally, such a procedure 
was valid because the objective of the program was the removal from 
the market of farm surpluses and the distribution of commodities was 
to supplement current relief only and in no case to substitute for it. 
Actually, in many places, surplus commodities have replaced general 
relief grants and, particularly in parts of the South, the surplus com¬ 
modity program has become the general relief program; it is the only 
form of general relief available. Because of its doubts regarding the ac¬ 
curacy of reports from the slates, the Surplus Marketing Administra¬ 
tion, until very recently, has not made available figures on the number 
of households receiving surplus commodities and no other form of aid. 
During some months of the past year nearly one-half million house¬ 
holds ill the United States would fall into this category, Obviously, the 
omission of such data may represent a considerable understatement of 
the recipients of public aid in this country. 

Now, there will undoubtedly be among us some who feel that the 
data on social insurance should be coordinated with relief data on the 
ground that unemployment compensation, for instance, is a form of 
public aid providing against loss of income due to unemployment (un¬ 
employment itself being the presumptive evidence of need rather than 
a formal means test). We would unfortunately find that we could not 
carry out such a coordination. There is no way at present of translating 
individual recipients of unemployment compensation into number of 
household units, nor do we have any idea of how many persons are 
contained in such households, and only for restricted areas can we say 
how many such households receive other forms of aid and thus appear 
in other series. 

Despite such limitations, in general it can be said that data are avail¬ 
able for the total number of recipients of public aid by months, assum¬ 
ing, as I stated before, agreement upon the programs to be included 
in the total. But a month is an arbitrarily limited period of time and in 
effect gives us simply a snapshot or a still of the situation. For perspec¬ 
tive we should also know how large a portion of the population is de¬ 
pendent upon public aid over a more significant period of time, such as 
a year, or perhaps over the course of a depression. No such data are 
available, not even official estimates. You may presume that data on 
turnover rates would offer some clue, but this is not the case, not only 
because of the well-known fact that identical persons appear in turn- 
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QveL’ data, several times during tlio year but becaufic there actually are 
no turnover data available on relief status. Although we have knowl¬ 
edge of turnover on Work Projecls Adininintration and more limited 
approximations for general relief, we do not know to what extent the 
separations in these programs represent a tenninntion of relief status 
ratlicr than a transference to another program. Wc do know that shifts 
from program to program within relief status arc considerable, 

Wc now turn to question 2, ''Wlicro arc the.sG people located?'' 

I have indicated that we can acquire ofTicial estimates of the unclupli- 
cated number of liouseholds and persons wiio receive one or another 
form of public aid (exclusive of social iitsurances). But since the United 
Stales is a rather large place wc could not make mucli headway toward.s 
proper comprehension of the problem if wc did not break down our 
data in at least two general ways: by slates or at least regions, and hy 
size of community or urban-rural distribution. We would soon find that 
neither of these things can be done or has been done in several years. 
Although the persons who prepare the estimates of Lho \mduplicatcd 
totals for the Nation feel that the fragmentary data with which tlioy 
must work give a reasonable view for the country as a wliolc, they 
could nob venture any estimates for smaller geographic areas, not even 
for broad regions. Should you u'ondoi' whether the imc of gross totals 
in the programs might not reiider a close enough approximation, it 
must be pointed out that for the programs as a whole dupUcaLions may 
run above 20 per cent and that there is little uniformity in tlic phenom¬ 
enon. For instance, generally Hpoaking, cUipUcaiions are apt lo be 
very much greater in the North than in the South, because of differ¬ 
ences in relief standards. 

It is, however, po.ssible to compare data for individual program,-? hy 
states and regions, even if they cannot be added togeihov. This is, how¬ 
ever, not possible with respect to rural-urban distrilHiUous. Figures for 
certain of the xerograms, like the apccial public assistances, are available 
by size of community. But some important prograiiis, notably tlie 
Work Projects Administration and the National Yovilh Admimstration, 
have data only by counties. These coimtie.s arc classified by the ,sizG of 
the largest community wLlhin the county, which, iicccUesH to say, does 
not always offer an accurate piciuro of the county as a wlioln, 

Some uf you may at this point he thinking, in view of the great 
difficulties in getting any over-all view of all the programs, that it may 
pcihaps be eufficienfc to look at individual programs or portions of the 
problem. Such a view would be highly questionable, but oven if wc 
were interested in only a portion of the total problem, isay tlic problem 
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of youth on relief, we would have similar difficulty. Because the meth¬ 
ods of count vaiy, we could not put together the data for the Civilian 
Conservation Corps and the National Youth Administration, the two 
specific yonf.h programs, let alone the fact that there are large numbGra 
of youth provided for through other programs such as Work Projects 
Administration and general relief of whom wo would also have to 
take account. 

We now turn to our third broad question, "What are the social and 
economic characteristics of these peox^lc?^^ Why are they on relief? 

Certainly we should want to bo able to state in our study some indi¬ 
cation of the causes of dependency, going a little deeper than the vague 
truism that it is all a result of the absence or loss of income. What 
proportion of the load is dependent because of unemployment? Wliat 
proportion because of sickness? What proportion because of inadequate 
earnings from full-time or part-time employment? Unfortunately, I 
think, wc would be forced to resort to what economists sometimes call 
^hnformed guesses/' 

The significance of a classification of the relief population by the 
types of problems they represent is apparent the moment we realize 
that this vast section of the population is widely differentiated, and 
therefore rcquire,s differentiated treatment, and we try to determine 
what types of programs would be most appropriate for them. It is, for 
instance, definitely not true that a return to full employment will solve 
the relief problem. But at present the agencies engaged in relief admin¬ 
istration are faced with the query: to what extent will the current 
expectation of a return to approximate full employment succeed in 
reducing the relief load? Lack of knowledge of the employability char¬ 
acteristics of the relief population proscribes any satisfactory answer. 
We can set minimum and maximum limits but the range between them 
ia tremendous. 

Not since October 1933 has there been a complete census of the relief 
population—and even that census included a very limited number of 
questions. Not since January 1936 has there been a census of the occu¬ 
pations of relief workers. 

Today, we can only roughly estimate the age composition of the 
relief population, their race, their sex, their work histories, their occu¬ 
pations. Sample studies give us only a vague notion about the duration 
of their unemployment. We know little about how many workers there 
arc in relief families. How many of the so-callcd employable portion 
of the relief population are normal workers and how many have always 
been casuals? How many are marginal workers for whom it would bo 
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iinreasoniLblG to expect a reLurn to private employmeut although they 
retain limilecl productive capacities? We do not even know how long 
people receive public aid- 

For individual programs there are answera to some of theao specific 
questions, and fragmentary data can be found for all programs.'^ But 
only by the most agile statistical manipulation could one put siich data 
together. For ojio of the important jirograinsj general relief, one has to 
rely exclusively on fragments derived from a few cities and stales 
(heavily concentrated in urban areas) on all those questions. 

Wo know most about the recipients of the throe special public as¬ 
sistances—old-age assistance, aid to dependent children, and aid to 
the blind—but those are in any event llic most stable and predictable 
portion of the relief population. 

By and large, I do not believe it can be gaiiLSiiid that wo know pain¬ 
fully littlo about the characteristics of households and persons receiving 
public aid. Yet, until we have such knowledge, it is dinieiilb to coutoin- 
plate an orderly program which would provide dilTcrentialcd Lrcaiment 
for different groups conforming to their needs, and to the economic 
and social interest of the Nation as a whole. 

The fourth question we have posed for oursolvcs is “How much aid 
avo wo giving these people and how adequate is this 

In one form or another data arc availalilo program by program on tho 
average monthly benefits or payments per caso. For the special public 
assistances, apecifie analyses have provided frcqucuoy distributions, 
at least for initial grants, For Work Projects Administration wages data 
are available distributing employees by wage classes (although tho 
exact earnings, which frequently differ, arc Jiob available in this form). 
There is little of value, other than the average, available for genci’al 
relief. 

As I have indicated before, it is very common for more than one aid 
to enter tho same household or family. The data for individual programs 
are therefore not sufficient to tell us liovv much individual households 
are deriving from public aid, For the Nation, as a wliolc, an arithmetic 
mean can be struck by dividing the total amount of payments by the 
egtiniato of the uncluplicated number of households, but such a figure 
ia of Ycry little value. No indication of the distribution can bo derived, 

• Stnlo find loonl ngoncioa ara now proving tlio old adugo llmt a littlo kiiowlcdKo somollnica 
bo (lanAcro^La. Inquiry lias fiUqwn that ovoii at proaont wlion BliUo WPA ngonolon nro called upuii Id 
deaoribo Lho oharaoloriatica of tholr workora, Ihoy iiao Lho last available data, galliorcd in February U>30, 
(leapUa awareneaa that Impotlaut kgiQiallvo Rud oconamto oUaugw iway Ivavc obangcid Uio facta. State 
andlooAl public asaiatnnoo Agonoioa viao dclnllcd claln oji now apcnliil (iB^lfllnnao onaoa to dcMoribo Lbo on- 
lira load, oven wliHo aoknowledglng Lbnt Buok daln nro no longor roprosoutalivo. 
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nor the range, nor even a median. As to the differences between states 
and regions, the absence of any data on total number of households 
precludes even an arithmetic mean. Wc are equally unable to make 
comparisons between benefits going to rural and to urban families. 

One of the important uses of such data would be as guides to the ade¬ 
quacy of the benefits in terms of some given standard of living. But 
even the availability of data on amount of benefits per case would not 
be sufficient. Wo would need to know the size of the household de¬ 
pendent upon the public aid and bo able to relate these figures to the 
size of benefits,^ We should need the location and size of the communi¬ 
ties in which the recipients reside and what other sources of income 
enter such familiog. Finally, we must have some gauge of the costs of 
some accepted standard of living for different types of communities. 

What I have said previously should indicate that we arc not able to 
answer any of these questions. I believe that if you were to question 
research people engaged in this field you would find the large majority 
designating ns the most important gap in our present knowledge the 
fact that wc know almost nothing about the adequacy and varying 
standards of public aid in the United States. 

We now turn to our last question, 'Is aid being made available to all 
persons in need?^’ The difficulties faced in the attempt to answer our 
previous question recur here to a great extent, Not knowing the stand¬ 
ards of relief practice for different areas and not having a gauge of 
what should be regarded as minimum, approaches to this question must 
be indirect and inferential. 

Too frequently people have assumed that data on the number of 
cases receiving aid indicate the extent of need or that fluctuations in 
the number of cases indicate the change in need. It is unnecessary to 
remind this audience that data on relief extended are influenced by 
legislation, current administrative policy, and available funds, as much 
as by volumo of need. 

Various indications are available of the enormity of the unmet need 
problem. One agency has made an estimate of how many more cases 
would have to be aided if we assumed an equalization of standards 
throughout the country based on the standards actually existing in 
some of the more Uboral stales. Another attempt has been made to 
measure this problem by use of the data derived from the 1935-36 
Consumer Incohie Study of the National Resources Committee. 


* It ^Iiould nlao bo noted tlirtt liouBolioldtl rooolvo aid for varying Icngdis of limo ivilhin Ihe BO-me 
month; Bomo for ft fflw dnya, otliors for tho ontiro month. CdBea oannot be diatinguialicd by duration of 
roliof in the monthly rdpoMs. 
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Botli tlicsQ methods arc extremely rough but botli indicate that un¬ 
met need, in terms of the number of households receiving no public aid, 
may run into the millions. Another indication is available in the fact 
cited before that pcrhap.s onc-hiilf million households receive surplus 
commodities as tlicir only form of public aid and over thrcc-quarLcr.s 
of a million not receiving any oLlicr form of public aid aro certilicd ns 
eligible for commodilic.s. Incidentally, a closer coordination of surplus 
commodity and otlicv relief data would do much to clear up many quos- 
tion-s in regard to standards. 

• I need nob belabor the signifieance of knowledge ou tho question of 
unmet need. It is tragic, in terms of public policy, that a satisfactory 
answer to this qiic.stion is not available. 

I have not begun to touch upon, many of the significant quo.slions 
which would have to bo considered in any cxhau.stivo statement on 
public relief statistics. Some of the.Hc (lucstions may l)e even more im¬ 
portant than those I liave mentioned. For instance, how arc tho public 
aid programs financed, what arc tlio dilfcreutial co.sIh of different 
methods of admini.stvatioii, and what effect do tho programs have upon 
tho beneficiaries? I have assumed that in a brief jiapcr of this nature 
my purpose would. bc.st bo served if I indicated the gencual types of 
difliculties presently faced in this field by use of broad example.'). 

Tlie picLuro I have painted appear.^ very bleak, to some extent be¬ 
cause I am forced to confine myself to broad generalizations and cannot 
cite -Specifically some of tho bright spots. In order not to leave nn un¬ 
balanced picture, 1 am anxious to stale that coiilinuouH pvogrc.s,B is 
being made in this statistical field. With new iirograms and new agen¬ 
cies budding and expanding rapidly during the past few yenns, the 
.statistical task has been terrilily difficult and fraught with obstacles 
which have to bo overcome one by one. 

However, os I indicated earlier, no one agency will be able to solve 
the difficulties alone. Here is a task for a coordinating liody, capable of 
taking tho broadest view and in a position to cnli.st tho utmost coop¬ 
eration from all relief agencies at every level of government. Such a 
body should be concerned not only with the requirements of individual 
programs and the problems of consistency and overlapping hut also 
with the gaps—the present no man's land—tlius making possible tlic 
data essential to an evaluation of the sum total of nil tlie ju'ograms, 



COST FUNCTIONS FOR THE STEEL INDUSTRY* 

By Mordecai Ezbkiel and Kathryn II. Wylie 
JJnitGd Slates Defarlmcnl of Agnculiure 

LIMITATIONS OF A STEEL COST CUHVB 

T he cost function measures the relation between volume of output 
and cost of production. The cost may be expressed as loLai cost, 
average cost per unit, or marginal cost per unit. According to tradi¬ 
tional theory, the cost of each volume of output should rofleot the least 
cost combination of the factors of production for that volume of out¬ 
put. It is doubtful whether it is possible for the maiiagcmcnt in prnetico 
to approximate the theoretical least cost combination at each varying 
level of output. It is likely instead that rule of thumb reasoning is 
frequently followed, with perhaps conventional combinations of num¬ 
ber of men with rates of operation and given equipment and machines 
according to the standard practice in the industry. When wc determiiK^ 
the changes in co.st per unit which actually occur in a given plant or 
industry as output changes, it will tints not necessarily I’oflecb llu^ 
theoretical least co.st combination of factors, but instead the combina¬ 
tions which actually have been employed at each of the varying Icvel.H 
of operation, 

It would require a very complex invosbigaLion to go linck of Uuj J'C- 
lations between output and unit cost which liavc actually iirevaihal Lo 
determine how the combination of differont factors at every levc'l of out¬ 
put has affected cost and how a more cfRcicnb combination might Imve 
been secured, Some slight progress in this direction has I)onn mado with 
respect to farm operation in farm management sludicH, and it may h[\ 
that efficiency engineers have made some progrc.s.s toward it for simphi 
industrial processes. There seems to be very liLLlo information us Lo lla^ 
shift in combination of factors, or even as to the cost function ilself. 

It may be useful to try to deberminc the relations Ixiiween vnlinmi 
of operation and production cost for broad industrial aggregates, t^veu 
if that has to be done without the refinements which would be involved 
in a study of the effect of combinations of factors on costs. 

This paper is a discussion of some of the possibilibies and limitations 
of a cost curve for an industry as a whole, using the sLcid industry as a 
basis. 

When we try to develop a cost curve for the sLo<^l industry us a 
whole, or for a single unit of that imluHtiy, .siicli as Ihv. UiuUmI SLaU-s 

* A paper prcaoiited at Mio 102nd Annual MooliiiKof Lho Ainoriciiii Hliuirttioal A. loiutinji, < lilcaHii, 

Dooembor 27, IDIO, In a Joint with llio Eooiiomairla Suoioty, 
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Stcol Corpovatiorx, wg arc confronted ^vith the difficulty that the final 
products o-FQ the result of a series of many industrial operations, Tho 
data cover the over-nil operations of a liigiily integrated industry^ \vitli 
many different plants involved at tlio various stages of production, 
For one of these plants tlio least cost per unit might be reached at 80 per 
cent of capacityj and for aiiothcr it might not come until it was operat¬ 
ing at 90 per cent of capacity. Also, tlio final products arc varied, wtli 
tho proportion of each constantly shifting. When cue type of plant is 
producing at 80 i^er cent of capacity, for examph*, another typo may 
be working at only 60 per dent, and anotlier may need to bo expanded 
beyond its present potential output, An average operation rale of 60 
per cent for tlie entire industry may therefore lump togetlier widely 
varying rates witliin the individual plants covered by that average. 

In thy sicol industry the raw materials pass through numerous opera¬ 
tions to reach tho end products, all vmdev a single intcRvatcd owner¬ 
ship, Tho large concerns produce much of their own raw materials 
from coal, ore, and liinoslono mijics or quarries. They operate plants 
for converting the coal into colccj and blast furnaces into which are 
charged the coke, limestone, and ore. Tlio iron, pig or molten, may bo 
converted into wrought iron or refined into slcoh Tl)o steel ingots next 
are turned into slabs, sheet bars, and other products in roughing mills. 
The finishing process is in turn divided into numerous operations 
Imiidled by many different plants within tlie same concern. T)\eso in¬ 
clude shape mille, forging presses, universal and sliearcd plate mills, 
rail mills, wire mills, and sheet milLs, At various stages in its manii- 
factiiro the fliecl may bo combined wiLl\ other materials to produce 
steels of varying strength, durability and use. Tlicso many operations 
involve transportation of tlio materials from plant to plant, by rail, 
water, or road, often in faciUties owned by the concern. Transporta¬ 
tion and assembly costs may make up from 20 to 60 per cent of the 
cost of the material.^ 

The relative proportion of the different products varies from time 
to time according to the demands on tho industry. In periods of low 
capital-goods conalruclion the lighter and highly fabricated products, 
such as steel sheets, become relatively more important, wJiilo at other 
times steel rails, beams, and other heavy products avo more important. 
The accuracy of any avorago cost curve for steel as a wliolc is, thcrc- 


»Iron (inJ Sied , naiiort No. 128, JJnd Sorlofl, V , S. Tariff Commliwlon lOSB, Clmp. 1; Economic/! of 
the Iron anj Sree? Dniigliorty, Do CliaEonu, nnd Glrnllon, Vol. J, Clinp, H, 1037; tlcnrino^ 

before the Temjyorary National Economio CommUUe, ConfiroM 2nJ Sobs Jon, Turl 18, Iron ftiJcl fiLool 
Indiuslry, ApDondlx, 
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foroj further limited by these changes in the average composition of the 
product. 

Since so many different end products trace baci to a common source 
in the blast furnace, it ia practically impossible to separate cost ele¬ 
ments for a particular product. The only thing vrhich can be done as 
yet is to attempt to get an average cost curve for the finished products 
which throws together all the cost elements in the different processes, 
This average cost curve is further complicated by the fact that prod^ 
ucts other than steel represent a considerable item in the sales of the 
companies concerned. Since we are dealing with joint costs, both with 
other steel products and with by-products such as cement, the cost 
function developed for the steel industry is more or less arbitrary. 

For each item of cost in each plant and for each product then, there 
is a different cost pattern. For each of the finished products the cost 
function is complicated and interdependent. The composite coat func¬ 
tion over the entire industry is a conglomerate of all of these individual 
curves j and may or may not coincide with any one of them, 

POSSIBLE USES OP A COMPOSITE STATISTICAL 

COST cuavE pon steel 

Despite the limitations inherent in a composite steel cost curve, a 
determination of such a curve could be useful in a variety of ways. 
Within the industry itself it is important to know to what degree dif¬ 
ferent factors affect costs and earnings, what effect could be expected 
if the plant were being utilized at or near full capacity in contrast to a 
less full utilization, or what might be the result of an increase in the 
wage rate to employees. 

In the field of economic and industrial adjustment, it is essential to 
have some conception of the cost functions in our major industries to 
see how they can work most effectively together in the general wel¬ 
fare. Concentration of economic power in industries such as steel hag 
become so great that its policies and operations may have far-reaching 
repercussions throughout other industries.^ Price and production poli¬ 
cies in an industry depend in part on its cost function.^,Decisions based 
on an incorrect impression of the relation of cost to output may result 
in widespread unemployment not only in the steel industry itself but 
in industries which utilize steel as their chief raw material In a highly 
mechanized world such as ours steel reaches out into many Indus tries 
and its poUc-ies affect the operation of the entire economy, If any in- 

2 T.N.E.C. Monograph No. 1, Price Bohaaior and Bvsium PoWey, fionn-to Com., by Poul Nelson 
nnd Walter C. Holm, 
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dustry is lo pcrfoi’m its maximum function in the total economy, it 
should understand both its own cost and demand practices, and the 
intciT'elaiionships of its price ond production decisions with the other 
uvdustrics of tho economy. 

In addition, our defense planning requires such information about 
our major induslric-s that it may lie ino.st effective, Since steel is one of 
the major raw materials of defense, knowledge of the co.st functions in 
that industry is particularly important. The i)i’icc.s which the Govern¬ 
ment will jiay for steel might bo directly related lo costs at difTcrent 
levels of output. Exccs.sivc profits might ciwily result from inadequate 
Imowledgc of these relations. On the otlicr hand, the inclii.slry itself 
might bo adversely affected by tlic adoption of an nnduly low price 
structure without adequate knowledge of these relations. 

STATISTICAU DETEttMlNATION 01? COST CURVE 

Two different and independent 6ludic.s of the stocl co.t!t functions 
have been made recently. One was made by Dr. Thcodovo Yntoma tor 
the United States Steel Corporation, and wa.s submitted to the Tem¬ 
porary National Economic Committee.* The other was made by the 
present authors.* Both studies were based upon data for the United 
States Steel Corporation. 

The cost concept used in belli studies was the commorcial dofmition 
of cost—that used by the Corporation in keeping ihs aecouiils. No at¬ 
tempt was niadd to separate the indirect costs and iirimo costs of 
economic theory. It would probably be quite impossible to do so from 
the published records available, Dr. Yntcina’s study was based on 
actual charges made by the Corporation in its accounts. Our study was 
based on estimates which represented efforts lo approximate those 
charges as closely as possible. 

In Dr. Yntcina’s analysis, the cost items for different years were ad¬ 
justed to 1038 conditions. A separate analysis was made of each item 
of cost as it related to the weighted average production cacli year from 
1927 through 1938. The estimated cost under 1038 conditions from the 
eepavate analyses were added together to obtain the composite cost 
formula. In our analysis we analyzed depreciation and depletion sep¬ 
arately, but the remaining costs we converted to a coat per unit basis 
which we treated as the dependent variablo in a multiple correlation 
analysis. Cost per ton was related to por cent of capacity operated (n,s 

■ irofirlnaa boforo Ibo T.N.E.C.i Part 20, Iroj\ n^lr^ 5/ccl IndmfrVt “81-ool Prloon, Volume^, niid 
Coata," WaaliinKloni lOlO. 

* MortlQon\lC2QklGl mid KftOirya H, Wylio, "CoBtCurvo for Stool rroduoLlon," /ouriio/ 0/ PoWical 
BconomU, Docombor, lUIO, 
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reported by the Corporation), wage rates, price of steel scrap, etc. 
Four analyses are presented in our published document, two for 
quarterly and two for annual data. The annual studies were based on 
the years 1920 through 1934, and the data for subsequent years used 
to test the reliability of the results. lu most oases, the fit on this ex¬ 
trapolation was reasonably satisfactory. In Dr. Yntema^s study, no 
such test of the results secured by thoir extrapolation to subsequent 
data has yet been published. 

NATURE OF THE COST GUltVE 

These analyses reveal the general character and extent of the cost 
curve for the United States Steel Corporation. Both Dr, Yntema^s 
study and our study indicated a similar cost curve for the Corporation, 
The relation of depreciation and depletion charges to production was 
found to be about the same in both. Since the two studies wore so 
different in method, the results for costs other than depreciation can¬ 
not be compared directly, It was necessary to extrapolate our curves 
to 1938, the year used as a base by Dr. Yntema, to make a comparison. 
Figure I, taken from our published study, shows the curves of total coat 
under 1938 conditions as derived from the two studios. 

Both of the annual analyses from our study produce a total curve 
less steep than that of Dr. Yntema. His study shows a straight line 
relationship which is carried down to the point of zero production., 
with a constant charge per ton above that point. The total costs shown 
by our study are curvilinear, with marginal cost per unit declining as 
output rises. No estimate is made for cost at zero operation, since 
there has never been a time during the period of the analysis when 
there was a zero operation rate. 

The relative level of the three cost curves is not very significant, 
since slight differences in the weight assigned to individual factors 
(such as wages) can make material difference in the level of the curves 
for particular years. The estimate from our study was extrapolated 
four years beyond the period used in making the analysis, and 1938 
was a year of high wage rates. Had the comparison been made for some 
other year, such as 1925, the relative position of the curves might have 
been different. 

When the three curves shown in Figure I are converted into average 
cost per ton at various levels of output, all three show the cost declining 
sharply up to 50 or 60 per cent of capacity. (Sec Figure II.) Above 60 
per cent the absolute cost per unit continues to decline, but the rate of 
decline is much less. Both analyses on an annual basis from our study 
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allow a atcGpGi' curve for tlie higher rates of operation than does Dr. 
Yntoma'a curve, 


piquhe I 

TOTAL COSTS OF STEEL PnoDOCTION UNDBU 1038 CONDITIONS 
BxoIuiJIng Taios And Tiilcroat 



TONS PAODUCCO ( HllLIOllS > 


•- ^ -«- 1 - 1 - 1 _I_^ 

Z A £ 8 10 12 H 16 

WEICHtEDTONS PnOPUCEOfMILUOHSI 


The following table shows por unit costs from tho three analyses 
at sevoral levels of opevation, and the perceutago cUaugeH iu costs from 
20 to 60 per cent of capacity and from 60 to 80 per cent. 
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Per cent 
capacity 
operated 
20 
60 

Per cent reduction 
60 
80 

Per cent reduction 


„ . ^ Average coat per ton of steel 

l^ntema analysis Ezekiel and Wylie Analyses 


$03.81 

69.38 

$69.38 

03.29 


24.0% 

0 , 0 % 


No. Ill 
$ 88.66 
66.23 

27.6% 

$65.23 

64.11 

17.0% 


No. IV 
$108.83 
73,06 

32. 

$73.96 

69.63 

19. 


0 % 


0 % 


Between 20 and 50 per cent operation our analysis number III and 
Dr. Yntema's analysis give results which are very similar, the decline 
m cost being 3.5 percentage points greater for our analysis than for his. 
At higher rates of operation, however, per unit costs decline much more 
m both our annual analyses than in his. The standard error of the re- 


FIOURE II 

RELATION OP TOTAL COST PER UNIT OF STEEL TO PERCENTAGE OP CAPACITY 
OPERATED, 1038 CONDITIONS 



gressioiis from our analyses indicates that the reliability of the regres¬ 
sions at both low and high capacity operation ia not very high, so that 
only the general shape of the curves at each extreme can be determined. 

However, the differences in the results secured in Dr. Yntema’s 
analysis and in our analyses for operations above 50 per cent of capacity 
suggest that a reconciliation should be attempted to determine which, 
if either one, is more nearly correct. The steepness of our curve for this 
range of output indicates that operations could be profitable at lower 
pi ices than docs his relatively steep total cost curve for output above 
50 per cent of rated capacity. 

The monthly figures of production of steel ingots in per cent of 
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captvciiiy opcvaicd, for 1920 UwougU 1939, indicate that productiou fell 
below 20 per cent of capacity in less tlmii 5 per cent of the months, and 
below 30 per cent in only 15 per cent of the months.Production ex¬ 
ceeded 90 per cent of capacity in only 16 per cent of the months, and 
was below 80 per cent 66 per cent of tho time. 

It appears, therefore, that over the past 20 years steel !\as been pro¬ 
duced a con.siclorablc proportion of tho lime with sucli a low utilization 
of plant as to involve a cost per ton malcrially luRlier than would be 
possible with a sustained fuller use of the existing capacily. 

Neither analysis shows any of rising marginal cost as produc¬ 
tion increases. Presumably if output rcachcft the point whevo many 
idle, obsolete plants arc brought bade into u.sc and where much in¬ 
experienced labor has to be employed, rising costs inighi result. During 
the period analyzed, with production rising up to 89 per cent on the 
annual basis, or 101 per cent on the quarterly figures, there was no 
apparent indication of such a point beAng reached. 

One of our annual analyses separated labor costs from oLlier costa, 
and determined a cost function for each separately. These results are 
quite interesting from the light they throw on the frcc[ucnt as.sumption 
in economic Uicory llmt labor roquiremontn necessarily rise as output 
moves toward fuller ulili7iation of plant.® The relation ot labor require¬ 
ments to output, under 1934 coJicUtions, is as follows:^ 


OpomUons hi per cent 
of capacity 


20 

40 

00 

80 

00 


Labor employ oil per ton 
of etcel produced 
Man Iloura 
60 


30 
33 i 


* Ingot [irQcluoliaii U n(!>l oxnolly compnrAbla wiili produolion of niilshcd filed na lined in llto Bludy, 

• Thifl flB 0 UmpLlt»n la wponledly alnlcd by J. M. JCoynea, for oxaniplci In liiw General Theory of 

Bmplowient, nnrf Moneu^ Now York, 1030, Tluis on pngo 81 ho sayfl "IL ia Lruo, of courae, 

(owing to tlio foot of iUmlniBhlng roLurna lo (in inorenJ^o in Lho omploymcnl applied to n given onpilnl 
cquipinonL), Ihnl anu inorenao in omploymcia involve^ eomo siK^rlOco of rcnl iuoomo (o Uiobq nlrcndy 
employed. , . , Bee nlao pp. '12'.I3, 83, 121, and 267- Kowovor, in iiin aubaeaiiciil nrtlclo, ‘‘Ilclntivo 
Movomontfl of RdrI Wagcyi nnd Output" in tho ^cojiofru'e J^ojjrjiaf for Mnrdi, 1030, Mr, Koynca admiLg 
there is flomo quesLEon na Lo the vnUtUty of Lhia asaumption. Ho ooiiclndes with Lho slalenionl, “I urge, 
noverllielcfis, that wo ahould not bo too linniy in our roviiilona, and that further slnli»Licnl oiiqniry is 
ucGOsatiry before wo hftvo n firm (ouiulntion ot Caol on wlUcb t-O rcconalrwcl out theory of the abort 
period." TIio aLailHLical ainifyslfi hero roforrtjd to iiulionlca llml both avorngn nnd innrgirial labor reqiiiro- 
moiiLfl per unit fall aa outpuL rifics. Wo uro, liowovor, dealing only with one concern in tim Jndu.stry. 
It itilglu bo that wiLl) grenior ulillzrntloii of capacily iii tho onllro induHlry, hitkiM, Ijiefhoionl conoorns 
■wo\»M bobroUBbllnlo protUioUon and Uio inwrKbml labor reriuiroiuoTila for Uu) Uuliihlry as a whole M'ould 
tliua InoroAflo. Wholhiir or not Lliai would liap|)en would depend upon Llio ability of tho fiovcrnl largo 
producorfl, bugU aa Like United SlalOH Steel Corporalloui to moot ll‘0 tkmnnd within their own oapaolly, 
and upon th 0 ooneurron t bohavior of a I eel prioca. 

’ ThU table is based on lho not rogresaion aUown In Eiguro If of our arilclo, ioc, cU, 
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Instead of increasing with larger output, as theoretically expected, 
average labor requirements per unit fall sharply as output rises. This 
is true not only of the average requii’ement per ton, but also of the 
marginal requirement. Transformed into marginal costs, the data just 
given show a continuous fall in the marginal labor requirement as out¬ 
put rises, with output per additional man hour’ about three times as 
large at 90 per cent of capacity as at 40 per cent of capacity. If this re¬ 
lation is found to hold true in other mass-production industries such 
as automobiles, cement, aluminum, etc., material revisions may be 
required in much of current economic theory to make its assumptions 
consistent with the facts of a major part of modern industry." 

The declining marginal costs in steel production, and the marked 
decline in average cost per ton as output rises, both persisting at least 
up to very nearly the rated full capacity, suggest one reason why 
industrial profits in the past have varied so widely with changes in the 
volume of iiicliistrial output.® They suggest also that if the price policies 
which have characterized these heavy industries in the past could be 
modified toward passing on to consumers or to worlcers more of the 
savings that come with larger volume, it might be found possible, even 
in the absence of defense expenditures, to maintain full utilization of 
capacity over longer periods, and for a larger proportion of the time, 
than it has been found possible in the past. The pros and cons of such 
new price and wage policies, and the changes in our economic institu¬ 
tions which would be necessary to make them feasible for the con¬ 
cerns involved, lie outside the scope of this paper.^® 

B Ayftilnblo data on labor requlromonts in automobile and oomeiik produolion indicabo that £onio- 
\vbaL tliG sama relation holds in Uioao mduslme oa in bIooU See Ezokinlf a If'eari pp. 193^, 

Qnd/obs/or All^ pp.28^0,1030. 

B La Hue Applognto, First quarter industrial onrninga show lose than usual deolino relative bo 
b\[ifimDss aoliviby, The Annoh'sl, Hay 0,1&40. 

>0 For n discuBsion of somo uspcol^ of these issued, scg Tho Structuro u/ fho Amsrkan Ecomnvi Fart 
II, “Toward Full Uao of Uesouroos,'’ tlio NaLionnlPlanning Board, 1040j eapcoInlJy the scotlona by Alvin 
H. Hanson and Mordcoai Ezekiel, pp. 27~45. Sco nlao tb.o Rnal obnptor of tbo Tecbnirq! lieporl oj ihe 
Temporayy National Eco7\omk CommilUG on Economic Planuino as a Means to IncreasEd Production, 
Emvloymeni and Income (in press). 



SOME TIIEOUETICAL IMPLICATIONS OF THE 
STATISTICAL ANALYSIS OF DEMAND 
AND COST FUNCTIONS FOR STEEL* 

By Jacob L. Mobak 

Tho VniversUi/ oj ChicaQo and Coivlea Coimniasion 

T he FAiEEim lo ftlLain full cmploymcnl and lo utilize the Nation’s 
economic resources effectively during the last ten years has produced 
a vigorous and Btimulatiiig discussion of tho obstacles to economic 
expansion. In this discussion one of the major questions at issue has 
been tlic lAlo of price inflexibility in restricting production and em¬ 
ployment. On tho one hand, it has been contended that the failure to 
reduce prices, particularly in the durable good.s industries, has been a 
major foclor in contributing to the severity and duration of the 
deprc.ssion. On the oilier hand, it has been maintained that a general 
reduction in prices witiiout a corresponding reduction in wage.s would 
havQ been impossible witbout bankrupting industry generally. Some 
have argued instead that it is tho failure to reduce wages relative to 
prices which has been largely responsible for uiioiuployment. To this, 
Keynesians have generally replied that a reduction in wages would 
lend only to a corresponding decline in prices and would leave employ¬ 
ment unchanged unless in torest rates could lie reduced sunicioiitly. Still 
others have argued that because the propensity to spend is different 
for wage earners than for non-wage earner!, both with respect to 
magnitude and with respect to timing, wage reductions might even 
reduce employment. 

On this broad question of tho relationship of general price and wage 
flexibility to the full utilization of economic resources, the Steel 
Corporation’s statistical analysis of the demand for slcol' is of little 
help. It relates only to the ehovt-vun effect of an isolated reduction in 
the price of steel unaccompanied by changes in prices elsewhere, or 
changes in national income. This analysis indicates that the demand 
for steel is inelastic in tho short run with respect to such Isolated steel 
price changes. Since the steel cost generally constitutc.s only a small 
fraction of the final prico of products made from steel, and since the 


* A pArer nroBOTitcU nl Ilia 102ncl Annunl Mccllngof llio Ainoricnii ^laiiHlIonl ARHQcInlloiu Clilcnf^o* 
Docombor 27| 1040,3ii ttScwtlon johiL willi Uio JCconoindlrloflooicly- 

1 nm Indobiod Lo Protaora 0, Lnnuo, J. Viiior crnil T. (). YrUoniu, niul lo Mr. H. O. Lowia for Lbeir 
licipful BtigRcatlona. Nono of llioin, liowovcr, ia to bo lieUI ronpoiiHiblo lor nny of ibo utaloinoiilH iniido in 
UtG ioKl. 

' tJ. S. Steel Corpora lion, TcMporarj/ ATflfiojjal JSconotnic Cottvmilco Papers , Now York. lOiO, 
Vol 1. 
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short-run elasticity of substitution between steel and other materials 
is generally low, the demand for steel is relatively unresponsive in the 
short run to changes in steel prices. A given relative decrease in steel 
prices, all other prices and income remaining constant, gives vise to a 
smaller relative increase in the quantity of steel demanded. It follows, 
therefore, that an isolated reduction in steel prices would reduce not 
only the net revenues of steel producers but also their gross revenues. 

This analysis of the “Marshallian” elasticity of demand, therefore, 
shows that isolated steel price reductions for the purpose of stabilizing 
output and employment cannot be profitable for the steel industry. It 
has little significance, however, for the problem of whether and to what 
extent it may be possible to increase output and employment generally 
by means of a general reduction in priceSt 

The conclusion as to the unprofitability of isolated steel price reduc¬ 
tions for the steel industry appears to be valid even if we consider the 
longer-run elasticity of steel demand. The longer-run elasticity is 
probably greater than the short-run elasticity for at least two reasons. 
First, the direct and indirect increase in income resulting from an in¬ 
creased output of steel and products made from steel would of itself 
indirectly lead to a further increase in the purchases of steel products.'^ 
It is difficult to estimate the magnitude of this secondary income effect, 
but it might perhaps be about as large as the primary price effect. 
Second, the elasticity of substitution between steel and other materials 
is undoubtedly greater in the long run than in the short run, For 
relatively new and experimental products made from steel, the elas¬ 
ticity of Bubstitution might in crucial periods prove to be great. The 
price of steel might, for instance, be the deciding factor as to whether 
or not an innovation is adopted, and a new market for steel is developed. 
It is safe to assume, however, that the steel industry would be eager to 
exploit such opportunities if and when they arose. For old, well estab¬ 
lished products, however, it is unlikely that even the long-run substitu¬ 
tion of steel for other materials is very large. This is particularly true 
since a reduction in steel prices is likely to lead to a reduction in the 
prices of rival materials, thereby lessening the substitution effect. This 
means that barring such factors as technological innovations, the 
elasticity of demand for steel cannot be very large even in the long run. 

The analysea of the cost of steel production indicate that the elastic¬ 
ity of demand for steel would have had to have been about three and 
one-half in 1938, before it would have been possible to reduce prices 

*ThU paint woh alao raiaed by Dr. Mordacal Ezokiol beforo Ibo Tomporary Nnlionnl Eoonomio 
Commit loo liearingB on eteoL Verbatim Itacord, Januory 24, 1040. 
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from 1938 levels without affecting sleol profits.^ We may, therefore, 
conclutlo that the clasUcity of demand fov steel cannot normally be so 
large ns to make price reductions profitable for the steel industry. Even 
if the long-run claBlicity were conceivably so large that a rcdviction in 
steel prices could increase future steel profits, such a roductiou would 
involve absorbing definite current losses in the hope of realizing pos¬ 
sible future gains. It certainly cannot be contended that the long-run 
elasticity is so great ns to warrant a reasonable expectation that future 
profits would offset current losses. 

It must be emplmsiiscd, however, that this finding on the unprofiU 
ability of steel price reductions relates only to the effect of an isolated 
change in steel prices lumccoinpauicd by a f/cncral fall in prices or in the 
prices of durable goods. If, for instance, the adoption of a policy of 
lorlce reductions by the steel industry should lead to or be associated 
with the adoption of similar price policies in otlicr major industries, 
thcro is nothing in the statistical analysis of the demand and coat 
functions presented by the United States Steel Corporation, which 
sheds any light on the effects it would have on oiitimt and employ- 
inent. In the case of a simultaneous price reduction in imUi.stry general¬ 
ly, the really crucial lacior is the effect it has upon the level of mone¬ 
tary expenditures for goods. If the money expenditures can Ijc main- 
iained or at least prevented from declining to the same extent as 
i:)riccfl,^ outpul; and employment will expand despite the inelasticity of 


■ n wo loL tf 1}Q Iho nol rovonuoi x llio volumo of outpuli v llio nvorngo prico por unU, nml c llio Lola) 
cost or prailuoUoni Llton If tlio nol rovonuo In lo rcinriin comiianl wlicri (lio prico ia rcduooa 

llion WQmufllhavo 


do 

dv 


' ® + P 


du 


dc dx 
r/x dy 


(1) 


dz 1/ 

I/olMna 0 ™— — ho lUo olaallQUy of demand, llio QlaBlioHy would Uiujj have lo od iml 
dy X 
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dx 
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j( n fimnll prico reduoUon woro to leave net profila uaobringed. 

n la inlorcaUng lo nolo Lhat Profcaaor Leonllo/ nsaumcji tiint Lho BlQcl Corporation does aol iLa 
price lo maximize iLa nclrovonuoi and ubci equation (2) lo calimalo Uio noluul cinalicity of donmnd for 
llio Corporation. 6oo Wnaaily Lconliof, 'ElaHlioity o( Demand and Coal Dnlnj" America^ JJcomohu'c 
/JcDiew, December 1040, XXX, No. 4, pp. 8M-817. 

* This wrilor ia cloiiblful of lho onioaoy of a Honorol price and wage rctluelion policy iluriug a down-' 
Bwing, wikou Lho volumo of money oxptmdlturon Iq doolInliiK, Huoh a urograin iniKlil os'oii aggravalo 
llio depreaeIon by dooronalng labor incomo nml DX[)DndilurD3 aiidhy HlviiigriHn la cKpcolnfiuiia of furUicr 
price ouLfl. llo would ho more oonlldont of iU ofTooLivouoan oiico nn upawing hna bccu alnrlctl Ihrougli a 
fileniflonnfc inorooflo In InvoaLmotiL oxpondilurofl, floe Alvin 11. Haiiaon, "Price FloxUdllty and Llio Full 
Employment of noaourooa" iti I’ho Slructura of lho /Imcricnii Economy, Pari II: l^oivarda FuU Use of 
Posourect, National ■Rpaourcca Planning Board, WiiHliinglon, 1040, pp. 27-31. 
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demand for any individual commodity. The conclusion which emerges 
from the steel findings> therefore, is this; if the elasticity of demand for 
most well established manufactured goods is low, it is useless to ex¬ 
pect industries to undertake individually a program of expansion of 
output through a reduction in prices* To each industry individually it 
would appear unprofitable to reduce prices and expand output, since 
an isolated price reduction by that industry would reduce its net 
revenue* 

It should be noted that the inelasticity of the total market demand 
for steel is not in itself a sufficient explanation for the failure of the steel 
industry to reduce prices during depressions to the extent desired by 
the critics. For the degree to which the price differs from the marginal 
cost of production depends not simply upon the elasticity of total 
market demand but upon the competitive interrelationship between 
firms. If the relationship between firms were such that any one firm 
believed it could increase its sales significantly without significantly 
affecting the sales of competitors, there would be a great downward 
pressure on prices during depressions despite the inelasticity of the 
market demand. In the ideal case of pure competition, prices would 
always equal marginal costs despite the moat extreme inelasticity of 
total market demand. 

In the steel industry, however, where eight firms have more than 80 
per cent of the total ingot capacity, this downward pressure on prices 
is considerably weakened. Since a reduction in the price of steel by any 
one firm would significantly affect the sales of competitors, each firm 
must consider the probability that a reduction in its price will soon be 
met by the competing firms, This consideration generally serves as a 
powerful deterrent against price-cutting, since a price-cut that was 
met by competitors would increase sales only slightly. It should bo 
noted, however, that this consideration does not work in the same de¬ 
gree in the reverse direction to stimulate price increases. For when a 
price increase is being contemplated, there is not the same degree of 
probability that competitors will also increase their prices. The un¬ 
certainty in the mind of each producer that, although competitors 
could increase their net revenues by meeting his price increase, they 
might prefer to keep their prices unchanged and take business from 
him, generally serves ns a deterrent against price increases, despite the 
inelasticity of the market demand.® This uncertainty, however, may 
be reduced by the basing point system of pricing. 

* Comparo Sweezy's Btntoment that Iho “imnEined demand ourvo” for nn oligopolist hna tk "corner'* 
nt the ourronb price, iind limb thia "oornOT" roaiills In price rigidity. Paul M. Sweeny, "Demand Under 
Conditions of Oligopoly,* Journal oj Poliftcnl Economy, XLVII, August 1930, No. I, pp. 6DS-673. 
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A more important problem arising troin a consideration of the sta¬ 
tistical demand and cost functioiiH for steel is the problem of setting 
competitive Blandarda for the steel industry. On the demand side wo 
know that the demand for steel, na for durable goods generally, is 
charoctcrized by Bovero cyclical huctimtiona, since it is a function of 
actual and anticipated changes in consumers' income and industrial 
profits as well as of ncLiial and anticipated prices, On the cost side, the 
findings of the United States Steel Corporation® indicate tliat with a 
given set of raw material prices and wage rates the marginal coat of 
production, for steel is a constant for the entire tango of output ex- 
pcriencod by the Corporation. The findings of Pr. Kzckicl ancl Mrs. 
Wylie'' indicate that with given prices and wage rates the marginal 
costs may even be a decreasing function of output for that same range. 
It follows that with given prices and wage rates the average costs of 
production arc always higher limn the marginal costs for the experi¬ 
enced range of output. Under these conditions, it is ])orfectly clear that 
if prices were always equal to marginal costs, as they must be under 
pure competition, it Avould be impossible for tlio steel industry to cover 
any of its overlicad costs so long as the present capacity were not 
severely over-taxed. This means that over the cycle as n whole the steel 
industry could not have met its fixed costa, given the pre-sent volume of 
investment in the industry. * 

This type of roasouiug appears to have been presented by some econ¬ 
omists as an argument against tho possibility of maintaining puro 
competitioiv in tho atcel industry, even it tho present firms could be 
forced to disintegrate. Thus, in his article “Toward a Concept of Work¬ 
able Competition,” Professor J. M. Clark writes: 

A prjoo wliicli at all timea covora only eliorl-ruii marginal coat would lend 
to largo operating deficits whonovor demand is short of cnpnelty, and would 

‘ “An Aiittlyfllfl of Blool Vricca, Volumo nncl Coal^j" Paper9, Vol. 1, United Stnlos Btcel 

Corporation. Now York, lO lO. 

’ “TlioCoflt Ciirvofor Steel ProduoUon," Journal o/rMcal ^conomi/i Docembor 1010. 

* Aa Professor Vinor baa p-olalcd out, lo tho oxtonL to wbioli taw laat-orial pricoa nml wago mtew for 
11)0 steel Indualry are an inoronsin^ funotlon of l])o onLput of aLecl, ad|iiatinDnt of monelnry oosla for 
variation.s in Llicaopricca nnd Wagoraloa ienda Lo lower Iho oonipulcdnnatBlnnlooaLaor IrirRO oulputu and 
to rciUe Ibo eompwlcd rnwglnal oobIb of omnU ouLpula. Tbua, vfbilo Ibo tnnrglniA coal may bo n oonsUnt 
or oven n decreasing funotion of output when raw material prlcca and wage rntca aro ^fivon, ft may bo nn 
ineroaflinB funotlon of output when Allownnco is mado for llio poaUivo rolallonsliip between raw innkorial 
prices and woro raica ntid Iboatcol output. 

It does not nppoar, bowovor, that this qualinoalion In of Bufllolont importaiico lo InvnlklnLe tbo 
conolualoR in tho text Lhut If priooa hnd boon made oqunl to marginal eoata, It would hnvo been impoBalbio 
lor lliQ ateol indtiatry to cover jia fixed coats for tbo oyolo as a whole, filvon llm present volume of lii' 
veatment In tho ladiislry, A rough, admittedly unsatisfooiory Indicallon of thla fnet la given by ibo sonU 
lor dlasram rclaLlng nnodjuafed total money costa of ilio Btool CorporaHon to Ita a tool shiiimonlB. A 
stralRhl lino apporira to glvo a finlisfaelory fit to thoso points. Seo “An Armlysls of 3tool Priooa, Volumo 
and CoBLsj’’cp.(;if.,OhnrLl,p. 10, 



■ Statistical Analysis op Demand and Cost Functions for Steel 105 


bankrupt most induatries, no matter how shockproof their capital struc- 
turea. And aince the hoiizontal indWidvial demand curve of pure competition 
leads to a prico that covers only marginal coat, it is not one of the condi¬ 
tions of workable competition. Instead the requirement is an individual de¬ 
mand curve with Bufldcient slope to bring price, on the average, far enough 
above marginal cost so that average cost may be covered, over the run of 
good times and bad.® 

It seema to me important to emphasize that the severity in the 
cyclical fluctuation of ateel demand and the constancy of the marginal 
cost of steel production are not theoretically inconsistent with the ex¬ 
istence of pure competition. For even though the marginal cost ia con¬ 
stant or even decreasing throughout the observed range of production, 
it is perfectly obvious that it must at some point become an increasing 
function of output. For outputs above 100 per cent of rated capacity, 
the short-run marginal costs of production probably increase very 
rapidly. For such outputs the marginal costs are above the average 
costs of production, and a price equal to marginal cost would be higher 
than the average cost. All that would be required under pure compete 
tion therefore, is that during the course of tho cycle there be a sufficient 
period when each plant operates at a point where marginal cost is 
above average cost to offset the losses made during the depression when 
the plant is required to operate with marginal costs below average 
costs. This condition sets a limitation upon the volume of investment 
that can exist in this industry under pure competition. The volume of 
investment will be only so large as to permit the average cost for each 
plant to be just covered for the cycle as a whole, the profits in periods of 
prosperity being just sufficiently large to compensate for losses during 
all other periods.^® 

Perhaps it should be specifically pointed out that we are here ab- 
stvacting completely from the question whether there could remain a 
sufficient number of producers in the industry to meet the requirements 
of pure competition. To separate out the single issue which concerns 
us here we are arbitrarily assuming that the number of remaining firms 
would be sufficient to meet the requirements of pure competition and 
we ask the question whether constancy of marginal coat and aeverity of 
cyclical fluctuation in demand are in themselves theoretically incon¬ 
sistent with pure competition. Professor Clark, if I interpret him cor¬ 
rectly, answers this question in the negative. Thus he argues: 

* American Economic Review, Vol. XXX, No. 2, Juno 1940, p. 260. 

In ft [ooLnoto to tb aftiole, ProlCsaor Clark ebatca tbftl- tkifl fttgumoni was alao mudo by VroiesaDT 
Georgo Silglor during the disouaaion of hia paper at tho Round Tablo of tlio Amcrioaii Eooiiomia Aeaooin* 
tion and tto Eoonomotrio Sooieby in Deusmbor 1D90, 
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III tho ordinary course of motlorni?;fttion inid replacement, tlie atand-by 
units (the boat units wbicli arc ]i!ttt not good ciiougli to juBtify keeping them 
at continuous or ncarly-contiiuioiia operation) are not likely to be eufFi- 
cioatly obaolcto and iiieflicicnt to bring their marginal coatM of operation 
up to n point that Avould yield large profits for the plant as a wliolo: largo 
onough to ofTflot operating doficits incurred moat of the time, and to make 
tlio averngo represent an attraetivo return on iuvcsLmoiil, 

And two paragfapliH further lie writes i 

The iiiduatry could unt survive under prioGS which were aUvaya Ihnitcd 
to marginal costa of tho Nhort-nui varJoLy, unlcaa it deliberately deatroyed 
its aupereeded units instead of leaving liicm to aervo ns stand-by capacity 
and thua created an aTlificial bottleneck on indnslrial expannion. And that 
may be diamisaed as a poHsibility, for rcasoiiB liardly necessary to stated^ 

On tho basis of the reasoning hidicalcd previously, rrofessor ClarVs 
argument appears to me to be erroneous. It ijs possible to have pure 
competiUou whether or not sUuKl-by units arc maiutaiued by any firm. 
The sole requirement is that there bo only enough investment in the 
industry to permit cacli firm to cover its nvorago costs over the cycle 
as a whole, It is true, of course, that tlic transition from the existing 
situation to one in which prices were always equal to marginal costs 
would rejidcr valueless a good deal of invcsUucnt. Tor if investment in 
the industry afc present is such that the marginal cost of ))roduction docs 
not inereaeo sufficiently even in peak years, obviously not all of the 
investment could remain if prices wore foi'ccd down to marginal costg. 
But once enough investment left tho industry, so dial during prosperity 
years the remaining firms would be operating at suflicioiUly high mar¬ 
ginal costs to ofTset their losses in depression years, tho industry would 
be fully adjusted to tho cycle. There would bo no further tendency for 
additional investment to leave the industry, nor would tliero bo any 
reason for destroying any atand-by iinihs in depressions. Wo conclude, 
therefore, that cyclical fluctuations of demand and conHtancy of mar¬ 
ginal costa arc not theoretically iuconsislctit with pure competition. 

Tho results under such a hypotlietical system invite comparison with 
those under the present system. In order to avoid any confusion at this 
point, it is important to state that in setting up pure competition as a 
standard of comparison, we are not in any way im])lylng that puro 
competition sliould or even can oxiet in the steel induslry, in ilio 
economy generally, or, for that matlor, in any ])art of tho econoniyc 
Every economist iB> of course, awavo that pure competition is an ab¬ 
straction rather than a description of reality, pant, present or future. 

Op. pp. 260-51, 
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It may even be admitted that the actual market is not a very good ap¬ 
proximation to the economist's abstraction of pure competition. Never¬ 
theless, this does not render the concept of pure competition useless, 
We may still use it as a standard of comparison to see how the results 
in any imperfectly competitive market differ from those which would 
exist in the '^theoretical” case of pure competition. 

In making this comparison, it should be noted that we are assuming, 
as presumably did Clark, that the general business cycle would not be 
significantly affected by the existence of pure competition in the steel 
industry. We are thus comparing the present situation with one in 
which only the steel industry is forced to sell at prices equal to marginal 
coals, all other industries continuing their price policies as at present. 
For aa has already been indicated, if there were to be a general change 
in price policy for the economy as a whole, the entire nature of the 
cycle might be seriously affected, although whether it would be damp¬ 
ened or aggravated is still a matter of controversy. It should also be 
kept in mind that wc are arbitrarily assuming that the cost functions 
for the individual plants would remain unaffected by the change from 
the present situation. In actual practice the cost functions for produc¬ 
tion proper would very likely go up as a result of the change, although 
selling, transportation, and management costs might go down. On 
balance it appears likely that cost functions would rise. It should per¬ 
haps be pointed out, therefore, that the comparison made in the next 
paragraph may have little or no significance or may even be mislead¬ 
ing as applied to the steel industry. Nevertheless, it raises interesting 
theoretical considerations which may be significant for many other 
industries that have also experienced constant marginal cost and se¬ 
verely fluctuating demand, but in which technical economies of large 
scale production are not so important, 

Assuming that at present only average costs are covered by the 
producers in the industry, it is clear that more steel capacity is sup¬ 
ported by the present system than would be required under pure com¬ 
petition. This means that for the cycle aa a whole the price is higher and 
the output lower than it would be under pure competition. This differ¬ 
ence in price depends upon the difference in average cost over the 
cycle as a whole. The average overhead cost is, of course, gi'eater under 
the present system, but it must not be forgotten that the average vari¬ 
able costs would in periods of prosperity be higher under pure competi¬ 
tion. For the cycle as a whole, therefore, the difference in average total 
cost is not as large as might appear at first sight. A second advantage of 
pure competition over the present system lies in the nature of the 
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cyclical flucluatioiiB in pvicoa and output under the two syslcina. Dur¬ 
ing dcpi’cssions prices would bo lower and output liighcr, while during 
prosperity prices M^ould bo higher and output lower than under the 
present pricing system. For prices, the cyclical fluctuations would have 
a gi'cntcr amplitude but tho average would be lower; \y1u1c for output, 
the amplitude would bo smaller but the average would bo higher. 

Tliese conclusion,s opi)ear imdcnitiblc so long ns we compare the pres¬ 
ent system with one in which the steel iudu.stry alone operates under 
pure competition, and in whicli tlic cyclical fluctuations in steel demand 
can be foreseen with accuracy. TJnrortunalcly, however, we arc only 
huinaii boing.H, constantly plagued with uncertainty. And once wo ad¬ 
mit tho existence of uncertainty, it is ])o.s,sil)lo that pure competition 
should produce certain disadvantages which might be sulRcicnt to 
overbalance any of tho previously enumerated advantages. For it is a 
notorious fact that human expectations are perverse in several pha.sea 
of tho cycle. During a major part of tlio upswing when prices and 
production are rising, people generally expect them to rise still further. 
On the other hand, during a major part of the clownswiiig when prices 
and production are falling, people generally expect tliciu to fall still 
furtlier. Under llmso circumstances any factor Avhich increases tho 
amplitude of fluctuations of prices and profits i.s very likely to increase 
the fluctuations of invastment ond disinvastmont. 

If prices were made equal to marginal costs in the slcol industry, 
prices and profits would bo considerably higher during the upswing and 
considerably lower during the downswing. It is likely, Uusreforo, that 
there would bo a considerable increase iu invcstinonb during the up¬ 
swing which would prove to be unprofitable over the cycle a.s a whole. 
This excess investment would then bo balanced by a greaUiv volume of 
disinvestment during tho downswing. For the cycle im n whole, this 
excess investment and disinvc.stineiit is, of course, a coin\>lcto waste of 
resources, This waste may bo greater than under the prc.scnt sy.stem 
in wliioh a greater volume of capacity is maintained than would exist 
under pure competition with correct expectations, but in Avhich the 
smaller amplitude of profit fluctuations probably rcducc.H the amplitude 
of fluctuations in invcslmcnt. Thus, once we admit incorrect expecta¬ 
tions which tend to aggravate cyclical fluctuations, it ap])cars that 
equating price to marginal cost in an industry with severe cyclical 
fluctuations in demand and with constant marginal cost, may incrcaso 
rather than vecluco tho wasteful use of icsourcoa. In other words, in¬ 
creased cyclical price flexibility may intensify rather than reduce the 
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cyclical problem of output and employment because of the effect of 
price changes upon business expectations. 

Whether this stabilizing influence is of sufficient importance to war¬ 
rant mamtaming the status quo with respect to the price-output policy 
of any given mduatij is a matter for careful consideration in each spe^ 
th! ^ ^ depends, of course, on the question whether 

til fof +7 T7 investment by 

II n 1 7 th® market. If the industry is 

j- 4 . ^ only moderate returns, then the important question is the ex- 
ten to which prices could be reduced over the cycle as a whole by es¬ 
tablishing a different form of competition ^ 

It should again be emphasized that the argument of the previous 
paragraph relates only to the effects of an isolated change in one in¬ 
dustry, since It proceeds upon the assumption that the general business 
cycle IS not significantly affected by the establishment of cyclical prS 
flexibility in any one industry. Whether it is equally valid when applied 
to the economy as a whole is still a major controversial issue. Some view 
cyclical pnee rigidity as the major factor in depressions.” Others, on 
he other hand, contend that cyclical price rigidity exercises a stabi¬ 
lizing influence during both upswings and downswings.” A definitive 
answer to this problem ia not yet at hand. 

Xxriand\h.7«T<;bod;ofKoy„^^^^ Chapter. XX and 
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Bv IL GnEoa Lewis 

TAe Univcrsily oj Chicago and Coxolcs Commission 

I N DISCUSSION of pricing policy ftiid tlio trade cycle, a significant con- 
troversy Ims in recent years dovcloi)cd over the problem of price 
flexibility. For the most part the argiiincnt has lieoii concerned with the 
question of price flexibility for the economy ns a whole. In numerous 
instances, however, tlic social desirability of price flexibility has been 
debated even for rather narrow sectors of tlic economy, otlier parts 
considered as data, 

One of the see Lora wliose pricing behavior very frequently has been 
pointed to in this connection is the steel industvy. Some proponents of 
price flexibility have nssciled that insbituiioiial changes in the steel 
market in the direction of greater price lloxibility would mgnilicantly 
aid in stabilizing oinployjncnt without bankrupting tlio industry. 
Opponents have countered with the statement that the greater price 
flexibility at best would bring about little iinprovcmcut and might 
conceivably increase iiisLability, 

The contention,s of both of these groups are ba.sed in part upon 
sumptions with respect to the short-period price elasticity of demand 
for steel 

This paper is a summary of five research reports whoso major con¬ 
cern was to cast some light on tlio naturo and importanco of steel price 
changes with respect to cyclical vaviationB in steel output, These rc- 
I>orts were written iindor the general superviBion of Dv. T\ 0, Yntema 
by members of tlio Special Economic ResGarch SccLion of the United 
States Steel Corporation, The papers were presented and discussed at 
hearings of the Temporary National Economic Commit too in January 
1940, and have been published soparatoly by the Corporation as the 
first five pamphlets of volume 1 of its T,N,E.C. Papers, 

I cannot here consider the arguments or the data of these papers in 
detail, Rather I shall attempt to point to what I believe the authors 
considered their main arguments and findings. 

At the outset it should bo made clear that the authors of these five 
papers did not intend to, and did not discuss the following; 

(1) The long period elasticity of demand for steel (although some 
conclusions can bo drawn by imi)lication). 

(2) The so-called ^'cross elasticity” of demand for an individual 

* ApftporproaoiiLcdnt tho 102nd Anniinl Moolingof llio Amorlonn Blnllslionl AbiiooIaIIoti, Cliioago, 
DooombDr&7,1010, In a ncBalon Joint wiCi tliolSoonomcLrlo Sooloty. 


no 
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futDut'^Ur"' was concerned with demand for the 

output of the industry as a whole. 

(3) Price flexibility for the economy as a whole. That part of the 
economy outside the steel industry was considered as data 
of considering the arguments presented in these several analyses 
of demand, we need a few definitions and a little algebra. ^ 

Defmikons. The term steel should be understood to mean what is 

(ii) Th« the ,teol-worke and rolline mills industry 

(ill) A produck-m^-from-steel is any product one of whose raw 
materials is steel sold by the steel industry 
Let 

t( 0 the time series of the price of steel 
sumS EM uiTor'*? number of physical units of steel con- 

p/vt ^ Pi-oducls-madc-from-steel, 

of fbe price of prodiicts-made-from-steel 
/(O the time senes of the (time) rate of increase of steel inven' 

steel).“ (pi-oducei-s of products-made-from- 

Then the following relation is obviously true: 

S(.t) = Q(i) X T(l) + 7(f). 

Let us denote by the symbol the (partial) elasticity of some variable 
V{1) with respect to another variable :r(0, other factors cloterZing 
2 /(<) lemaimng unchanged, except as they are caused to chanae hv 

Jelatfon-'" basic elasticity 


E 


" ■ ’ if] ^ ■®'-'+®’->+H 


X Er.. 


The rnagnitiide of these elasticities varies not only in trend and cycle 
but also with the length of the period during which steel buytrand 
buyer, of pruducle-mude-from-etecl make adjuetaente to tte change 
111- r'^ resulting change in P(l). Only short adjustment period 
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Ill measuring these cksticitica three complementary approaches were 
used; 

(A) The “Buhatitution” method, 

(B) Multiple correlation analyais of time series, 

(C) Wliat Professor Tinboi'gon calls the "common sonso" ap¬ 
proach. 

The Subsiilulion Method. The argument u.scd in the niinlyaia of the 
demand for ateel by the automobile industry (J. L. MoBak), and by 
the railroad and container induHtric.s (M. II. Segal) is for the most 
part that of the substitution method. 

Tills method is concerned with elasticities of '‘run" only long enough 
to eliminate the price speculation elasticity. In this ease Ert—Q. 

Thus tlio elnaticlty relation becomea 


Ea, 



+ Et*). 


The metliod then assumes that 


I(t) 

(a) -is ordinarily quite small bo that 

S{1) 



can be taken as close to unity, 


(b) Ep,<^R, 
rT . 

wlicro is the cost of steel per dollar value of produoL-made- 

from-stecl. That Ept is not much greater than li is cortainly a 
reasonable first assumption. 

Furthermore, it seemed roasonablo to suppose on a priori grounds Hint 
for such short adjustment periods Etw would be nogligiblc. Graphic 
correlation analysis in the auto and container studies gave results con¬ 
sistent with this hypothosia. With these a.ssumptioii3 tho elasticity re¬ 
lations become 

Egr EqpEpx Osi EqpR, 


For automobiles R has recently approximated 0.16. Roos and von 
Szolieki's study of automobile demand yielded —2.60 ns a maxiimim 
estimate for Eqp, Thus for tho auloniobilo industry 

Ea, - 0.16 X 2.60 = - 0.376, 

which is probably high (numerically) rather than low. 
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For tho container—canned goods—^industry R varies for typical 
canned goods up to a maximum of around 0,25; 0.16 is probably a 
fairer figure for R for the industry as a 'whole. Estimates of Eqp were not 
made, but on the basis of various studies of the demand for food^ it 
did not seem reasonable that Eqp could be os great numerically as 3.0 
or 4.0. Therefore, it is very doubtful if Est is numerically greater than 
1.0 for canned goods. 

The analysis of the railroad industiy's demand for steel is more 
complex for! 

(1) The railroads do not sell an actual physical product-made- 
from-steel, but services, 

(2) Their demand for steel is almost wholly replacement demand, 
Consider the products-made-from-steel in this instance as railsJaid, 

locomotives and other rolling stock, etc, For the short run it is reason¬ 
able to assume for these products that their respective ^ 0. The 
effect of steel price variations on the demand for steel will thus de¬ 
pend upon their effects on: 

(1) Railroad costs, hence railroad rates, and ultimately railroad 
traffic, 

(2) The allocation of replacement purchases, given total purchases 
over the cycle aa a whole. 

The ratio of steel outlays to total railroad revenues is very small, 
averaging about 5 per cent over the period 1922-1938, Wlierefore, 
railroad costs, and hence rates would at best be little affected by steel 
price changes. This insensitivity is enhanced by present institutional 
arrangements with respect to rate-maldng. So unimportant are steel 
expenditures in total railroad outlays that it is doubtful if steel price 
changes are even considered in rate-making. The elasticity of demand 
for railroad services is certainly not high enough to make steel prices 
of more than negligible importance in determining rail traffic. 

For all practical purposes, the railroads^ total demand for steel for 
the cycle as a whole can, therefore, he taken as independent of steel 
prices. However, it is conceivable that the time allocation of replace¬ 
ment purchases is sensitive to steel price changes. The railroads might, 
perhaps, profitably follow £i cyclical policy of making replacements dur¬ 
ing the cyclical low of steel prices. 

There is practically no evidence that the railroads have followed such 
a policy in the past. The decisions required are apparently of longer 
run than the railroads have been willing to make. When traffic and in¬ 
come are low, replacement pressure is also low, and the replacements are 
postponed. When traffic is high, replacements become necessary almost 
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wiLhout regard to price. Tlius in the present instituLional Betting, the 
elasticity of demand for steel by tlie railroads is probably very small. 
Some other values of R for various products-inadc-from-stccl follow: 

Per cent 


Hoiiiforccd concrete road. 0,7 

dCleclric refrigerator. 3.4 

Pour room framehouse. 4.3 

Apartment hoimc.. 5.9 


Low priced farm iinplemenls. 22.3 

In the majority of ca,ses where evidence was available, the value of 
the steel co.si ratio, R, was lc.S8 than 0.25, and in many coaea le.S3than 
0.10, With the exception of tlic lloo.s-von Szeli.nlci figures on the elas¬ 
ticity of demand for automobiles, values of the Eqp were not available, 
However, it Bcems doubtful if the.se elasticitic.s were, except for in¬ 
significant casc.s, in cxcc.sa of 2.0 or 3.0; even smaller figures seem more 
reasonable. Moat producla-inndc-from-.sLeel are durable goods, as the 
studies cmphtisiKcd, and on a priori grounds it i.s roasoiinblc to expect 
this category of goods to have small i)ricc elasticities. 

The Multiple Correlation Analysis. In the multiple correlation analy¬ 
sis an attempt was mado to get an ovor-all picture of the demand for 
steel. Annual data for the years 1022-1038 were used with trends 
eliminated in the regressions. Tims, the period of “nui” of the result¬ 
ing demand I'cgrcssions was short—probably not exceeding two years, 
In the absence of an adequate dynomic demand model, linear multiple 
regressions wore fitted. Graphical analysis of the data failed to indicate 
clearly what other hypotheses as to tho form of the regression would 
have been more appropriate. 

Three estimates of atcol sales were itscd ns dependent variables; 

(1) Steel bookings—that is, new orders of steel, 

(2) Steel shipments, 

(3) Total bIccI ingot production. 

The first two sorio.s were estimated by multiplying the coiTc.s’ponding 
United States Steel series by the ratio of the steel industry’s ingot pro¬ 
duction to that of the corporation. 

Two series of composite steel prices were used alternately in tlio 
analysis: 

(1) The Iron Age composite price of finished steel, 

(2) Tho United Stales Steel’s composite mill-net yiedd index. Both 
price series gave approximately tho same rc.sult.s. 

Tho other independent variables included one or more of the follow¬ 
ing variables: 
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(1) Supernumerary national income, 

(2) Corporation profits, 

(3) The Federal Reserve Board index of industrial production (with 
the iron and steel component removed), 

(4) Link relatives of the composite price of steel, 

(6) Link relatives of supernumerary income, 

(6) Time-trend. 

The multiple correlations, as might be expected, were all very high; 
the smallest one was above 0.90. The gross inter-correlations between 
the steel price series and the other independent variables in any one of 
the regx'essions were all low, the highest one being 0.74 (between the 
mill-net index and corporation profits). 

Although the elasticities varied considerably from regression to re¬ 
gression they were consistent in being numerically loss than unity. 
Only a small percentage of the variation in steel sales was accounted 
for by steel price variations. 

The Common-Sense Method. The third approach used was the com¬ 
mon-sense or literary method characteristic of most current surveys 
of business conditions. Week to week fluctuations in steel sales over the 
four years—1936 through 1939—were studied by this method. This 
period was chosen both because it was recent, and because it included 
substantial price fluctuations and great variations in steel sales. 

The arguments of this analysis are so detailed that I can do little 
more here than refer you to the paper itself and summarize its findings. 
Reasoning from a study of several steel industry and steel consumers 
trade journals and from a ^'common-sense*^ correlation of well over 100 
relevant economic time series, it was concluded that the price elas¬ 
ticity for adjustment periods of 6 to 8 months or less was very small, 
and for very short periods probably positive rather than negative. 
Changes in the level of steel buying over this period could, for the most 
part, be explained by: 

(1) The volume of steel inventory accumulated by consumers in the 
recent past, 

(2) Expected steel prices, 

(3) The current and anticipated level of general business activity, 

(4) The length of time required to fill new orders of steel. 

The evidence indicated that price flexibility had perverse short-run 
effects in this period. Price advances generated expectations of further 
price advances, forward buying, and over-accumulation of inventories. 
Price declines had the contrary effects. The importance of price changes 
on price anticipations has, I believe, important implications for shorl- 
nin price flexibility theory. 
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T o A sniSATEn extent than many incmljoi'a may roiUizo, the American 
SLatiaticnl Association owes its present vigoi’oua condition to 
Robert E. Chaddock. In 1917 he accepted the oilicc of Seerclnry- 
Trcaaiircv of the Aaso elation and lor seven years gave of his time and 
energy with unlimiLcd generosity. The As-sociation was sorely in need 
of firm' guidance in 1917 and, witli the hclj) of Mrs. Chivddock, lie in¬ 
stilled now life into the organization. Terminating his work as Secre¬ 
tary-Treasurer in 1924 he was elected ri'c.sidout of the Ansociatiou in 
1926. In his presidential address'- “The Function of Statistics in Under¬ 
graduate Training" ho said: 

My fchoaiQ ia that tho undergraduate majoring in the uocial Hcicncca miiat 
have apcoial braining in fciio inducUvo acioiitifia nicMiod applied fco tljc.so fields 
and that he should have it early in liia work aa a ftindamcnial cdncaiion^l 
eqiii'pDieni, A oourso in cloinentary sLabistical methods should be given, ns 
laboratory cour^os aro now given to bogiimors in the physical sciouecs, This 
Gonrae woidd bring fibuclcnbs into iiUolIigciit contact with the facta of our 
social, cGoiiomio and political life, an increasing number of whieh aro ox- 
proaacd in quantitative form; it would plnco ompluisia upon accuracy of 
information) upon valid mothods of analysis and comparison, and upon 
caution In goncrnUzhig; and it would aid in describing the situations of 
OYory-day life without promaturo thcori/Jng. 

. , . The use of the iuduotivo method requires rlgovoUH training in scicn- 
Ufle procGcJuvos. Wo aro permitting tho undorgraduato in tho social scicJicios 
to become lost in a wilderness of concroto data and badly supported gem- 
oral statomcntfl witlioiib showing him how to find liia own way about. He 
has not yot acquired the wariness and wisdom that Bcioiitifio training gives, 
and ho is lured constantly on false trails, duo to tho bias of his liopcs and 
ontluisiasmB. Wo have an obligation of first importaiieo to remedy tins 
aituatlon. Xho clomonts of statistical method given as n futidamciUal dls- 
clpliao to undergraduates will furnieli them with tho broad foundations for 
Bclontifio work and will cultivate thoir critical judgment of facts and ex¬ 
planations o/Torod by others. 

li’or tliia purpoao atatistica should not bo eoucoived in any narrow or 
professional acnao- It is not merely tcchniquo or a branch of mathematical 
BCiencc. It is concornod with a body of principles and method.^ devcloi)ccl 
to guide the student in ngsembling and in handling quantitative data. 
It is a point of view, a method of attack. It involvca mens lire in 006.^3, couut- 
iugs and estimates, a careful record, intolligcnb groupings, discriminabing 
analysis, logical compariBOns, clear proaojitations, and cautious weighing 
of ovidonCQ, Tlioro aro principles and procedures common to many clif- 
foront fiolcls of work. These comlituU Iho ’Xiniiy of the mhjccL Wo can Icrvvo 
the spocial rncthods to be developed and applied to particular probloins hy 
profesflfonal and rosoarch workora. 

^ Tlih JotjnHAi., Mttmh 1020, p. 1. 
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■ Robert Em&tet Cha^ddock, 1879-1940 

In 1908, as a young man, be had already begun a career of unselfish 
service as he worked with the boy’s club of the Union Settlement in 
New York City. Even then, Robert E. Chaddock had that gracious 
manner and that willingness to give unstintingly of his own time to 
help others, which later endeared him to so many of his students and 
colleagues. His service at Union Settlement bore its own reward for 
at Henry Street Settlement was Rose A, Eallbush. They met, through 
their settlement work, and two years later Miss Eallbush became Mrs. 
Chaddock. 

Robert Emmet Chaddock was born April 16, 1879, at Minerva, Ohio, 
where he attended grade and high school. His father was a farmer and 
the future authority on population learned about the practical side of 
food production. He graduated from Wooster College in 1900 and 
taught there from 1900 to 1905. Wooster honored him with an LL-.D, 
in 1929. Leaving Wooster he came to Columbia and enrolled as a 
graduate student under the late Professor Eranklin H. Giddings, He 
received his M.A. degree in 1906, was University Eellow in Sociology 
1906-08, and received his Pli.C. degree in 1908. He was Instructor in 
Economics at Columbia 1907-09, One year after receiving his doc¬ 
torate he joined the stafi of the Wharton School of the University of 
Pennsylvania as Assistant Professor of Economics and Statistics, where 
he remained until 1911. In 1911 he returned to Columbia as Assistant 
Professor of Statistics to carry on and further develop the work ori- 
ginally begun by Richmond Mayo-Smith. In his later years Chaddock 
bore a remarkable resemblance to Mayo-Smith. In 1912 he wa ;3 pro¬ 
moted to Associate Professor of Statistics and in 1922 he was made 
Professor of Statistics. His interests were primarily in the fields of 
population and vital statistics and he was therefore a member of the 
Department of Social Science. He served as chairman of the depart¬ 
ment for some months immediately preceding his death, which occurred 
October 21, 1940. 

Robert E, Chaddock’s professional activities were national and inter¬ 
national in scope and led to developments of outstanding importance. 
Erom 1925 until his death he was a member of the Joint Advisory Com*- 
mittee to the Director of the Census. Growing out of the work of this 
committee, and under its authority, xecommendations were presented 
to the Director of the Census which resulted in the reorganization of 
the Division of Vital Statistics in 1935. In 1937 he was elected chairman 
of this advisory committee and served faithfully to assist in planning 
the 1940 census. 
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Amisiiican Statistical Association • 


From 1933 to 1930 lio was a member of the Committee on Govorii- 
ment Statistics and Informational Services, which was jointly set up 
by the American Statistical Association and the Social Science Re¬ 
search Council. The activity of tliis committee resulted in the forma¬ 
tion of the Central Statistical Board, now tlic Division of Statistical 
Standards of tho Bureau of the Budget. Rocommendatione of the Com¬ 
mittee have resulted in many jmi)rovcmcnl.s in government slalisUca. 

In July 1928 there wna liold at Paris an InlcrnaLional Conference on 
Population. Professor Chaddoclc was n delegate to this conference rep¬ 
resenting the Social Science Research Council. Tlio piirpo.se of Die con¬ 
ference was to organize the International Union for the Scientific Study 
of Population Problems. At the time of Ids death he was a member of 
the American Committee of this International Union. 

He was one of tho foundora of tho Cities Ccnsii-s Committee which, 
under the Icadorahip of tho late Dr. Walter Laid! aw, developed the 
"censua Irncb” unit for enumeration and tabulation of population and 
other types of data in New York City, Following the lead of New York 
many other cities have adopted the "census tract” idea. The functions 
of this committee arc now continued under Llic Welfare Council of New 
York City. At the time of its formation Professor Chaddook was con¬ 
sultant to the Research Bureau of the Welfare Council and at the time 
of his death was chairman of its Research Coinmitlco and a member of 
tho Executive Committee. Ho wn.s also somelimo consultant statisti¬ 
cian of tho Commonwcallh Fund in its Child Ilcallh Demonstration 
and member of tho Advisory Council of the Milbnnk Memorial Fund. 
Ho was a member of tho Committee on Rcsoarcli in Medical Econom¬ 
ics from its organization, and nt the time of hia death was vice-chair¬ 
man of the Committee and a member of the editorial board of the 
quarterly journal Medical Care of which the Committee is sponsor. 

Professor Clmddock'a bast known publication was “Principles and 
Methods of Statistics” (1925), a loading textbook on statistics. He was 
at work on a revision of this volume at the time of liis death. He was 
also author or joint author of numerous books, reports and articles on 
economic, sociological, and statistical lopic.s. 

In addition to being a Fellow and former President of the American 
Statistical Association he was also a Fellow of tho American Public 
Health Association, and of the Population Association of America. He 
was a member of tho International Statistical Institute, tho American 
Sociological Society, Phi Bela Kappa, and the Century CIuIj (Now 
York), 
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■Robert Emmet ChadbocKj 1879-1940 

Those of us who knew Robert E. Chad dock either as instructor or 
colleague, or both, will think of him not so much as guiding spirit of 
the American Statistical Association during critical times, not so much 
as outstanding authority on population and vital statistics whose ad¬ 
vice was highly valued and often sought, but rather as patient teacher, 
helpful and kind, who was always willing to take his time, busy though 
he might be, to assist and advise any of those who turned to him for 
heli^, A host of fidends in diverse fields will miss and long remember this 
kind and gentle councillor. 

FliEDBRICK E. CnOXTON 

Columbia University 



RAYMOND PEARL, 1870-1940 


B ioanAPHiCAi. skctclica of Raymond Pearl have appeared in a 
number of journala since hia deatli on November 17, 1940. Moat 
ol these have outlined the impovlant facts of his life, the titles ol his 
books, and the several fields of investigaLLon in which lie worked. Tlio 
renders of tliia JouhnaIj are undoubledly familiar with those details 
GO that a further recital of tlieni hero does not seem essential. They 
have been excellently Biimmarizcd by Professor IjOWoU J, llccd in a 
recent issue of Science} 

Raymond Poarra preoccupation was the biology of man. An evalua¬ 
tion of hia work must take into account the point of view from which 
he saw that field. The task he assumed was the coordination of tlic 
Goveral aapccla of the investigation of man: the physiological, the 
medical, the anthropological, the genetic, the social and the ethnologi¬ 
cal, to name a few, In seeking to bring the fruiln of all these modes of 
investigation into a broad outline of tlio life liisLory of man, ho found a 
solution in the quantitative approach, lie was among tlic first, and one 
of the most innucnlial, of those wiio fostered the slatisticnl approach 
to the study of man, 

In this large view which he developed with remarkable competence 
and keen insight, he finally camo to center liin att(;ntion on certain 
particular phasca of tl^o life history of man which wore not only of 
first importance but in whicli his own special talents could be most 
produciivo. If the foregoing is a correct evaluation of what the study 
of human biology meant to Dr. Pearl, it was fitting and perliaps in- 
evitable that he should have concentrated his later interests on fer¬ 
tility and population, and related fields of investigation, 

Dr. Pearl was one of those moat largely responsible for the high 
quality of prcBoni-day American research in population. His was the 
most active part in the formation of tlio International Union for the 
Scientific Investigation of Population, of which ho was the first presi¬ 
dent and out of wliieli grew the present Population Association of 
America. 

He undertook the investigation of population with lus charactorlstlc 
broad outlook that encompassed many and varied approaches. His 
work during the last and most significant period of his career, at the 
Johns Hopkins UnivcrBiLy Scliool of Hygiene and Public HealUi, from 
1918 until his death, is outlined by the subjects of In.s pulilished volumes 
during that time, These titles attest the wkltli of his view; The Biology 

I Vol 02, No. 2 m, DoQombor 27, lOaO, p. fiOB. 
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•Rattmosd Peahl, 1879-1940 

of Death (1922); Studies in Biology (1924); The Biology of Population 
Growth (1926); A kohol and Longevity (1926); The Rate of Living (1928); 
Constitution md Health (1933); The Ancestry of the Long-Lived (co¬ 
author, Ruth D. Pearl, hia daughter) (1934); The Natural Bislmy of 
PopuMm (1939). 

Each of these works was the resultant of a vast quantity of com¬ 
pilation and analysis. Each is characterized by boldness, novelty, and 
freshness of thought; and by a unique, polished and engaging style. 
Primarily, however, each was provocative and stimulating to a wide 
audience of varied interests. 

Among his always crowded, busy, and productive days, Er. Pearl 
was able to find time for other interests and activities that set him 
apart as a most remarkable pemonality. His capacity for enjoying life 
was unusual, and manifested itself in a straightforwardness and sim¬ 
plicity of devotion to his family and home and friends. To Dr. Pearl, 
enjoyment meant whole-hearted participation, and this is best exempli¬ 
fied in his relish of music. He was a guiding spirit in two amateur musi¬ 
cal groups in Baltimore, which played for the sole purpose of amusing 
themselves. Although he had some ahility with most wind instruments, 
his principle love in the later years of his life was the difficult French 
horn, from the playing of which he derived considerable delight. 

At no time was the richness of his personality more evident than 
when he imdertook the lAle of genial host. In the quiet and dignity of 
his home, he loved to entertain his friends, his students, and hia col¬ 
leagues. In such quiet hours of companionship, the depth of his thought 
and of his knowledge transferred to those who sat around him a meas¬ 
ure of hia own enlightenment and inspiration. 

Halbbbt L. Dunn, M.D, 



A COllItlCCTION 

F ootnote 8 of tlio arLiclo, “Tlic KlTcoUs of I'Vdoral Rcivoiuic AcLs of 
1038, 1030, and 10-10 on tlio Ucaliznlion of Gniim aiul Losses on Sc’ 
cuvilioa" a])()naring in the Diwmbnr 10-10 issue jtf I his JouitNAt,, p. G08 
Rtalca that 8 pw cent is the inaxiinuin rule npiilirahle. to not oapital 
Rains under tlie iiioonie tax law of New York Slfile. Tliis was triio wlicn 
tho basis of tlui arl ich' and illiiHlnitivn tallies were inx'paiotl. 8inc() that 
lime the innxiimim Now Yt)i'k Stale rate has la^eii reduoed to per 
cent. This eliaiiRo in no way affects llie themy and formulae used in 
the article; but the illustrative tables do not indicate j)rficisoly the 
present situation for Now York State taxtmyers. Tlie sum of the ap¬ 
propriate federal and slate rales should be used in practical applica¬ 
tion of Llic formulae. 

Q. FoiiiiEST IValkeh 
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PROCEEDINGS 


102nd Annual Midetinq 

BTEYBNS hotel, OHIO ago 


PROGEAM 


Thursday^ Decomher ^6f 19/^0 


—2:30 p.M.— 


^uoblbms op Bans CAPTTAti 

ChaimaD'. Donald S. Thompaon, I^edetal Deposit InsuraTice Corporation 
BeUfminoiion of Adequacy of Bank Ca'pilal 
Homer Joneg, Federal Deposit Insurance Corporation 
Sources of Capital Funds 

Roland Robinson, Board of Govornora of the Federal ReaefYe System 
Batif: Capital and Credit Expansion 
Roy Reieraon, Bankers Trust Company 
Dificusaion: Joseph E. Loffcus, The Johns Hopkins University 

Walter LichtonBtein, Firat National Bank, Gliioago 

Cbb Estimation oe Animal Populations 
(Arranged by the Blometrica Seotion. With the Eeological Society of 
America) 

Chairman: V. E. Shelfordi University of Illinois 

The Eslinuition of Insect Population ouer Areas of the MagniHide of a Towjiship 
Geoffrey Beall, Domimou Entomological Laboratory 
The Measurement of Fish Populalions in Inland Waters 
David H, Thompson, lllinoifl State Natural History Survey 
Methods for Estimating tha Population of Mammals 
L. R, DiCQ, University of Michigan 

Cooperation of Statisticians and EcoloQists on Problems and Methods of Mutual 
Interest 

Thomas Part, University of Chicago 
Diacusaion: A, G. Clark, Colorado State College 
C. P. Wineor, Iowa State College 
C, C. Craig, University of Michigan 
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American Statistical Association- 


Thxinday^ DcwitUiGr 25, tQ/fO 


—2:30 P.M.— 


Statistical Rbbearcji in tub Field of Pudmc Welfare 

(ArraDged by the Joint Committee ou llelicf StatinticN) 

ChaiTman; Aiuio E, Geddea, Social Socuiity Board 

The Food Stamp Plan ajid 6Vr/atn Other Programa aa They Affect Public Aa- 
sialaiice StaliaiicB 

E. K. Forobco, lUlnols Stato Emergency Uoliof CommlHsioii 
Depreased Areas—A Blind Alley of Belief 
jolin N. Webb and Malcolm Brown, AVork Projccta AdminiBtration 
Research in Adininiatration of Public Aaaiaianco 
Benjamin Wood, Wiaconaiii Stato Dopnrtmont of Public Welfare 
Discuasion: Norman Lazarue, IllinoiB State Department of Public Welfare 
Don Trauger, Iowa State Board of Social Welfare 


—8:00 p,M,— 

MEASUnEMENT OP MaRKETINC EFFICIENCY 

(With the American Marketing ABsociation) 

Chairman; Theodore N. Beckman, Ohio Stato Univerflity 
Criteria of Economic and hfarkcling Efficiency 
Nafchanaol IL Englo, Adviaory Coinmiasioii to tho Council of National 
Dofonao 

Efficimcy within the Marketing Struclnro 
Roland S. Vailo, UnivorBity of MimicBota 
A Critical Analyaia of Recent Literature Dealing with Marketing Efficiency 
CharlcB F. Phillips, Colgate Univotaity 
DiaoiiBsion; Wroo AldcrsoPj Curtis PubliBhing Company 
John Albright, Bureau of the Coubub 
IL W, Ilucgy, Uiilvoraity of IlHnoifl 

Some Pjioulbmb qf National Defense 

Chairman; W. Leonard Crum, Harvard Univerflity 
Tho Problem of Sialialical Control—Military Aapeeis 
Richard O. Lang, Oflico of tho Aefliatant Secretary of War 
The Prohlema of Statiatical Control—Economic Aspecia 
Robert 11. Nathan, Advisory CommlBsion to tho Council of National Defonao 
Buainesa Approaches to Bcarmaineni Production Control 
Theodore H. Brown, Harvard University 
lIoHaing in Relation to National Defenao 
Samuel J, Doania, Advisory CommlBBion to the Council of National Defenao 
Measuring Ihe Labor Rcqniremonia 
’Stephen M. DuBrul, General Motors Corporation 
Labor Rcqnirc7ncnta Estimated for the Aircraft hiduatry under the National Dc- 
fense Program 

Donald H. Davenport, Bureau of Labor Statiatios 
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Friday^ December 27^ 1940 


—10:00 A.M,— 


AcMINISTnATlON OF THE WAGB-HoUR LAW-NbbDBD IMPROVEMENTS IN IN¬ 

FORMATION 

(With the Amorican Association for Labor Legislation) 

Chairman: Kdith Abbott, University of Chicago 
Adminislralive Jleuieiy and Proposed 17nprooe7nenla 
Thomas Holland, U. S. Pepartment of Labor 
A Stale View of Needed fwproyeincnfB 

Anne S- Davis, Illinoia Stabe Department of Labor 
Labor's VUv) of Waife-IIour Lavf Adminisiralion 

Abraham Plotkin, International Ladies Garment Workers Union 
Discussion: Mary Anderson, Women^n Bureau 

Agnes Nestor, Women’s Trade Union League 


CONTRIDUTED PAPBRa 

(Arranged by the Biometrica Section) 

Chairman: George W, Snedecor^ Iowa State College 
The Median as a Forecast Value 
Alan E, Trcloar, University of Minnesota 
Variations in the Number of Febrile Patients with Pulmonary Tuberculosis 
Alvin Mayno, University of Illinois Mcdionl College, and John S. Howe, 
Medical College of Virginia 
On the Moriality in Husbands and Wives 
Antonio Ciocco, National Institute of Health 
On the Use of the Chi-square Test viiih E^peeiaiions 
H. 0, Pryer, Kansas State College of Agriculture and Applied Science 

Detcrminalion of Depth Dose of X rays from Data on the Growth of Lettuce 
Seedlinya 

C. I. Bliss, Connecticut Agricultural Experiment Station 


Census Data—Their Porm of Presentation 
Chairman: Howard Whipple Green, Cleveland Health Council 
PToMe??va CoTtceramo the Availability of Cctibus Data 
Halbert L. Dunn, M.D., Bureau of the Census 
The Form in Which Statistics Should Be Presented To Be Most Easily Used by 
the StaiisHcian 

Lester S. Kellogg, Advisory Oommiasion to the Council of National Defcnge 
Siatislics Requested from a- Business Library 
Roso L. Vormolker, Clovoland Public Library 
Bow the Consumer of Statistics Likes the Facts Presented 
John W. Love, The Cleveland Press 
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Friday^ Dtcemhct 27^ 1940 
—10:00 A.M.— 

Statibtioal Analysis of tub Demand fob Steel 
(With tho Econometric Socioty) 

ClmlrranJi: Hufiia S. Tucker, Goncrfll Motors Corporation 
Nature of the De»ianrf/or Steel 
IL Gregg Lewis, University of Chicago 
Cost Funcliona in the Steel Indualry 

Mordecai Eyickicl and Kntliryn 11. Wylie, U. S. Department of Agriculture 
Theoretical hnplication of the Analyaif 
Jacob MoBak, UnivorBlty of Chicago 
DiBGUBsion: Gorhard Tintucr, Iowa State College 


—12;30 p,M.— 

Luncheon Mbetino, Census Tiiact Conference 

(Arranged by tho Committco on Cenaus Enumeration Arens) 
Chairman: Howard Whipple Green, Cleveland Health Council 


—2:30 p.M.— 

Standard Census Tract Tadulatxonb for Census Tract Cities 

(Arranged by the Commilteo on Coiisns Enumeration Areas, continuation of 
tho luncheon meeting) 

Chairman 1 Howard Whipple Green, Cleveland Health Council 
Proposed Cenaua Traci Tahlea from 1940 Cenaua Data 
Philip M. IlauBor, Bureau of the Census 
CensuB Data by Dlocka for Larger Ciiica 
Howard G. Brunsman, Buroau of Llie Census 
Sigrnfieancc of Bloch Data 

ErncHt M, Fialicr, Member of the Committee 
DIbcubsloii of dovolopmonts In the use of census tract data, ))y the ro])rGscn^ 
tatives of ten cities 

Statistical Piiabbb of tub Problem of Unemployment 
(With tho American AsBociation for Labor Legislation) 

Chairman; William A. Berridgo, MoLropolitaii Life InBurance Company 
What ConstUuica Optimum Employinenif 

E, Gordon ICcitli, Uiiiyeraity of Pennsylvania 
Meaning of Une7nploy?ncni Eatimatci 
Aryneas Joy, Bureau of Labor Statistics 
Dynaviica of tho Labor Market 

Howard B. Mycra, Work Projects Administration 
Cyclical Flucimtiona in tho Demand for Labor 
Spurgeon Bell, National llcsourcca Planning Board, Executive OITico of tho 
Prosidont 

Relation of Dofemo ExpendituTea to Einploymcni and Natioual Income 
Louis It. Boan, Bmoau of Agricultural Economics 
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SiaNlFlOANCB A>1D LIMITATIONS OF OVJt MaJOB PrICJB InDB:XF1B 

Chairman: Stuart A, Rice, Bureau of the Budgob, Executive Office of the PrOai- 
dent 

Wkoleaale Price Indexes 
Francis E. McIntyre, Indiana University 

Cost of Living Jndcaea 

Robert A- Sayre, National Industrial Conference Board 

Indexes of Prices Farmers Pay 
Joel Dean, University of Chicago 

Price Indexes as Viewed from the Standpoint of the National Defense Program 
Martin Tnitel, Advisory CommiBsion to the Council of National Defense 

Discussion; Lester S. Kellogg, Advisory Commission to the Council of Na¬ 
tional Defense 

Ruth W. Ayres, Advisory Commission to the Council of National 
Defense 


Round Table on Financing the Defense Proqbam 

Chairman: Robert R. Nathan, Advisory Commission to the Council of Na¬ 
tional Defense 

Discussion: Milton Gilbert, U. S. Department of Commerce 
Albert Gailord Hart, Io>Ya State College 
Richard A. Muggravc, Harvard University 
Murray Shields, Irving Trust Company 
Homer Jones, Federal Deposit InauvancO Corporation 


Analysis of Variance 

(With the Institute of Mathematical Statistics and the Econometric Society) 
Chairman: Paul R. Rider, Washington Univeraity 

The Relation between the Desion of an Experiment and the Analysis of Variance 
A. E, Brandt, U. S. Department of Agriculture 

The Underlying Principles of the Analyeie of Variance and Associated Tesfa 0 / 
Significance 

Churchill Eiaenliart, University of WiBOonain 

The Applications of the Analysis of Variance to Eon-Orthogonal Data 
Wi G. Cochran, Iowa State College 

Diacusaion; Gertrude M, Cox, North Carolina State College 

Jolm F. Kenney, University of Wisconsin Extension Division, 
Milwaukee 

W. Edwarda Doming, Bureau of the Census 
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American Statibticai. Association' 


Friday^ December j57, iO^O 


—8:00 VM ,— 

PnEBlDBNTlAI- ADOnKOBEfl 

(With tho Amoricttn Sooiologicnl Society) 

ClmlTinani William F. Ogburn, XJiiivorsity of Gbicago 
An Inquiry into Iho Naluro and CauscB of tSlaiisiiciana 

F. Lcalio Ilayfordi Now York City, Preflitlonb of Llio American StntiBtical 
Association 

5 o 7 ro Rcjlcclions on Sociology Diirhig a Crisis 

Robert M. Maolvcr, Columbia Unlvorslty, President of the American 
Sociological Society 


Salurdaijt December 28^ 1040 
--0:00 A.M,— 

Annual Ddbinebs Mbetino, Report and Election of Oflicora 

—10:00 A.M,— 

The Finanginq op Business 
Chairman: Neil II. Jacoby, University of Chicago 
Liquidityt Debts and Equities 

Albert Qailord Hart, Iowa State Collego 
Sour cos and Uses of Corporaiion Funds 

Arthur llerBoy, Board of Govornorfl of tho Federal Rcaorvo System 
Financi^ig of Business Through Bank Term Loans 
Loo Achtaohin, Society for Savings 
Diecussion: Gharlea Movwin, National Bureau of Ecouojnic Roaoaj’ch 
Raymond Ilcngroiij Sccuritlca and Exchange Oommiflsion 


Collection and Use of STATiaxica ron Quality Control in National De¬ 
fense iNDUSTniBS 

(With tlio Instituto of Mathematical Statinbica) 

Chairman: C. W. GntoB, Western Electric Company 

Ileport on the Quality Control Program of the Aincricayi Standards Aaaocicition 
Prepared by the Coinmittco and preaentod by G. S. BarroLt 
Sample Vcrijicalion in tho Adininistralion of tho Population Census 
W, Edwards Doming, Bureau of the Census 
The IviportancQ of the iStalisHcal Viewpoint in High Production i\/finu/oc/i£rmff 
P. L. Alger, General Elecbrio Company, preHcnled by Gliiirchill Eiseiihart, 
University of Wiseonsiii 

Initiation of Statistical Methods for Quality Control in Industry 

Leslie E, Simon, DaUistio Research Laboratory, Aberdeen Proving Ground 
Diacussion 
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Saturdayj Decemher S8t 1940 

—10 ;00 A.M.— 

The Adequacy op Present Statistioal Data on OcctitationS; Employment, 

AND PUDLIO AsSISTANOB IN THE UNITED StATBB 
Chairman: Frederick F. Stnphan, Cornell University 
Occupational Statistics 

Gladys L, Palmer, University of Pennaylvnnia 
Employment Statistics 

Arthur H. Reede, Pennsylvania State College 
Public Assistance Siatistica 

Herman M. Somers, National Resources Planning Board, Executive Office of 
the President 

Discussion: Sophia M, Robison, New York City 

Principles and Procedures for Putting Aonoaa Business-Statistics Re¬ 
ports TO Executiveb 

Chairman: Seymour L* Andrew, American Telephone and Telegraph Company 

John W. Scoville, Chrysler Corporation 

Victor H. Pelz, General Foods Sales Coinpany 

John W. Boatwright, Standard Oil Coinpany of Indiana 

Louis D. H. Weld, McCann-Erickaon, Incorporated 

Henry D. Arthur, Swift and Company 

Robert B. King, Amovican Telephone and Telegraph Company 

—2:30 p,M,— 

Recent Developments in CoNSTRUCTiNa Index Numdehs of Industrial 
Output, Inventories, Shipments, and Ohderb 
Chairman: Donald Tucker, Massachusetts Institute of Technology 
Spoakera: 

Maxwell R. Conklin, Board oi Governors of the Federal Reserve System 
Clyde L. Rogers, National Industrial Conference Board 
Milton Gilbert, U. S. Department of Commerce 
Discussion: Charles A. R. Wardwell, Northwestern University 
OlLn W. Blackett, University of Michigan 
W. Leonard Crum, Harvard University 
H. LeBrec Micoleau, General Motors Corporation 

Collection and Use of Statistics for Quality Control in National De¬ 
fense Industries 

(With the Institute of Mathematical Statistics) 

Chairman: John Johnston, United States Steel Corporation 
The Place of Statistical Analysis in Ferrous Metallurgy 
E, M. Schrock, Jones and Lauglilin Steel Corporation 
Statistical Methods in the Production and Inspection of Cast Iron Pipe 
J. T. MacKcnzie, American Caat Iron Pipe Company 
Applications of Statistical Methods to Metallurgy 
R. D. Hears, Aluminum Company of America 
Diflcviaaion 
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Ambhican Statibtical Association- 
SaluTdtiyt J^ccemher 19^0 
—3;00 p.M.-— 

New Featoueb op the 1010 Population Cjenbub 
(With the Amcricftn BociologicAi Society. ArrnnRcd by rcprcaoiitativcB of the 
Burciiu of the Cennus) 

Chalnnatii Clark Tiblntts, Univornity of Michigan 
Ne\D FcainrM oj iht I 04 O Popitlalion Census 
Leon E, Truoadell 
General Papulation ^laliattcs 
lloiiry 3. Shryock 
Eviploymetil and IncQvie SloiUtics 
A. lloBa Ecklor 

Occupation and Indtistry Stalislica 
Alba M. EdsVflrdH 
Jfo\*ain(y [ice 
Howard G, Brunetnan 
The Use of ^o?Npli7Jff the Census 
Plilllp M. Ilnuscr 


—0:30 p-M,— 

Dinner Mebtino; Tiee Bubinesh Outlook 
Chnirmaii: F. Lcalio Hnyford, President of tho Ainoricmi Statifltical Aasocla- 
tion 

l.ioiiQl D. Edlo, Lionel D. Edio tJc Company 
James F. Hughes, Smith, Darnoy and Company 
Melchior Palyi, Locturcr and Financial Advisor 
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Minnies of the Annual Business Meeting 

The American Statiatical Assooiation convened for the 102nd annual 
business meeting at 9:00 a,m. Saturday^ December 28, 1940, at the Stevena 
Hotel in Chicago, Illinoia. President F. Leslie Hayford presided. 

The minutes of the 101st annual business meeting were approved as pub- 
Uahed in the 

The Secretary read the Annual Report of the Board of Directors.® 

The report of the Committee on Fellows was read by its Chairman, Walter 
A, Shewhart. The Committee announced the election of the following Fel¬ 
lows: Joseph Berkson, Samuel A. Stouffer, Helen Mi Walker, Samuel S. 
Wilks, and Theodore 0, Yntema. President Hayford announced the appoint¬ 
ment of Theodore H. Brown to the Committee on Fellows for the period 
ending at the annual meeting in 1946. 

The report of the Nominating Committee was presented by Henry B. 
Arthur. The Secretary reported that he had received no nominations by 
petition. It was voted to instruct the Secretary to cast one ballot for the 
candidates presented by the Nominating Committee. The ballot was cast 
and the following officers and directors were elected: 

President Winfield W. Rieflbh, Institute for Advanced Study 

Vice-Presidents 

Collection and Classification of Data, and Administration of Statistical 
Agencies 

MEnEDiTii B, Givens, New York State Department of Labor 
Statistical and Actuarial Methods and Technique, and the Teaching of 
Statistics 

Harold Hotelling, Columbia University 
Facts and Methods Pertaining to Sociology, Social Welfare Problems, and 
Labor Statistics 

Helen R. Jeter, Welfare Council of New York City® 

Facts and Methods Related to Biometry, Vital Statistics, Paycliology, 
and Education 

Douglas B. Scates, Duke University 
Facta and Methods Bearing upon Economics and Economic Theory 

Robert R, Nathan, Advisory Commission to the Counail of National 
Defense 

Facts and Methods Pertaining Primarily to Business 

John W. Scoville, Chrysler Corporation 
Facts and Methods Pertaining to Financial Institutions 

Ernest M. Fisher, American Bankers Association 

1 This Jouhnal, 35 <MaTch 1040), 160. 

a Tills JounwAL, p. 132, 

• Following tho annual business meeting It learned that Miss Jotor had resigned from tbo "Wol- 
fnro Counoll of Now York City, 
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Facts and Methods Pertaining to Marketing 
FnEDEiucK V. Wauqu, United States Department of Agriculture 

Diredora 

(For the terms expiring at the Annual Meeting in 19d3) 

F. Leslie Ha'veoed^ New York City 
FnEDEiiicK F. Stephan, Cornell University 

(For the term expiring nt the Annual Meeting in 10-12) 

Lowell J. Hked, The Johns Hopkins University 

(For the term expiring at the Annual Meeting in lOdl) 

0. C. Stjne, United States Doparlinont of Agriculture 

Secrclary-Treasurcv 

RictiAiiD L* FuNKiioUflEu, American Statistical Association 

The Secretary presented a recoininciidatioii of the Board of Directors for 
the amondincnt of By-Law 5. It was voted to amend the third paragraph of 
By-Law 5 to read ns follows: ‘*Tho fiscal year shall bo the calendar year, 
The Treasurer shall make a detailed financial report to the Board of Di¬ 
rectors within tliirty clays after the end of each fiscal year. The Tronsvirer^a 
report shall be audited either by an Auditing Committeo appointed by tlie 
pTGsidont before the expiration of liis term of office, or by n firm of inde¬ 
pendent public accountants selected by the Board of Directors. The report 
of the Auditing Gommibteo or tho independent public accoimtauts, ns the 
case may bo, shall bo published with tho Treasurer's report in the Jouhnal.'' 

Tlio Secretary presented a rcconiinondation of the Board of Directors 
that By-Law 2 bo amended. It wan voted to ainoiul By-Law 2 by adding to 
the first sentencG of the first paragraph tlio following phrase: “ . . . provided, 
that tho Board of Direobota may eatabliah a rato of annual dues of not less 
than $3.00 during the first three years of membership under Bucli rostrictionB 
as tho Board of Dircctoro may doom to bo in tlic boat intoreats of tho Aaao- 
ciation." 

Tho mooting was adjourned. 

B. L, Fonkiioubeh, Secretary 
Rej^ort of the Board of Direclors 

The current year witneasea the inauguration of the second century of the 
active and useful life of our Association. Your officors believe that the record 
for tho year gives ovidouco of oiir having made an appropriate beginning, 
not only by continuing the work launolied during tlm years preceding but 
also by initiating plans for advancomont along new lines. As tho year draws 
to a close, wo wish to present to tho mombors of tho Ainoricnii iStatlstical 
Association a brief summary of activities and accoinpliHlunoiita during 1940. 

Before turning to tho year's report, however, tho Board of Directors 
wishes to take this occasion to record its deop sense of loss in tho death on 
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November 17 of one of its valued and honored members and a past President 
of tho Association, Professor Uaymond Pearl. His leadership in the Assooia- 
tion and in the statistical profession had a marked influence and will be sorely 
missed. 

Committees: Early in the year the Board of Directors reexamined the corn- 
mittee structure of the Association, and adopted a policy of an annual review 
of the work of each committee by a member of the Board. The officers be¬ 
lieve that this step will promote the more effective integration of the ac¬ 
tivities of the committees and will make for the steady improvement of 
those activities. 

A number of new committees were established during the year. One of 
these was the Committee on Chaptera, which has been actively engaged on 
a program to assist the chaptera in securing prominent out-of-town members 
to address their meetings. Several chapters have already benefited and it is 
anticipated that the future holds great promise of further development, 
An Advisory Committee on the National Roster of Scientific and Specialized 
Personnel was established to render continuing professional advice on the 
statistical phases of the Roster referred to elsewhere in this report. On the 
invitation of the Librarian of Congress, a representative of the Association 
was appointed to the Advisory Committee of the Census Library Project, 
the purpose of which is to render technical advice to the staff of the Library 
of Congress in connection with their establishment of a complete and well- 
organized collection of census material from this and other countries. 

The other committees of the Associotion have also made important con¬ 
tributions to the Association's work. 

The Census Advisory Committee met on three occasions to review the 
progress of the Decennial Census of 1940 and to advise on the preparation 
of the regular reports and a series of special monographs. The Committee 
on Census Enuirieration Areas has been active in the promotion of the use 
of census tract statistics from the 1940 Census. 

The Joint Committee on Relief Statistics, sponsored by our Asaociation 
and the American Public Welfare Association, continued to render valuable 
assistance both directly and through ita subcommittees in the promotion of 
more comprehensive and reliable statistics on various phases of public 
assistance. It also published one number of ita Bnllelin of Information for 
Relief Statisticians and two additional papers on relief statistics. 

The Joint Committee on Occupational Classification, sponsored by the 
American Statistical Association and the Division of Statistical Standards of 
the Bureau of the Budget, continued to advance the integration of occupa¬ 
tional data collected by different statistical agencies and the improvement of 
the occupational classifications in current use. Through a subcommittee, 
attention was also given to the many technical questions arising as a result 
of shifts in occupations and the development of new occupational titles. 

Through its representatives on the Social Science Research Council effec¬ 
tive leadership was given to the extension of statistical applications in scien- 
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tifio research in tlio social sciences. One of the incmbcrB of the Board was 
the AsBociation'B representative at tlio Conferenco on Nomcnclatm-e held 
by the American Medical ABSociation. Through its representative on the 
Sectional Committee on Standards for Graphic Presentation the Associa¬ 
tion participated in the preparation of Btandards for oiiginccring and scien- 
tiHo graphs. 

Thus we Bco that tho Association, through its cominitteeB and repreaenta- 
tivea, hna been alert to tlio respoiiBibilities resting upon it for tho improve¬ 
ment of statiatloH, Btatistical methods and professional peraonnol, not in ono 
or two fields alone but in many and varied flpherca of activity. 

Chapters: During the year a chapter of tho Association was GBtablishcd 
in Atlanta, Georgia, aB a reault of the affiliation of tho Atlanta Statistical 
ABsociation, Inquiries regarding possible afliliation wore received from inter¬ 
ested groups of statiaticianB in a number of other localiticB, and undoubtedly 
BGVcral of these will become chapters in the near future. This interest in our 
chapter work indicates tho steady development of tho Aeaociation as a 
society increasingly national in character. 

Tho clmptor activities in areas already organized gave ovidonco of con¬ 
tinued vigor in the piri‘suit of their rcepectivo programs. In addition to their 
regular meetings, a number of tho chapters Imvo had committees at work 
on special assignments. Illustrative of these is the work of a committee of 
the ConuDoticut Cliapfcer that has made a thorough-going appraisal of state 
statistical reports and drawn up rocommondationB for their improvement, 
Tlio Columbus Chapter initiated a project looking to tho improvement of 
tho BtatisbicB of tho state govornmont of Ohio. Still other chapters, including 
those in Albany and Harrisburg, continued projects launched in earlier years. 

Puhlicaiions: The regular niimborfl of the Jouiinal and tho Bulletin wore 
printed during tho year, and a number of noteworthy fcaburcB marked the 
development of our publication program. Tho Proceedings of the Centenary 
Colebration^ flummarizing tho Centenary programs at Boston in November 
and at Philadelphia in December, 1939, was publiBhed as a supplomenb to 
tho March issue of the Journal. Through the cooperation of tho members 
the Centenary Memherahip Directory was prepared and printed as a supple¬ 
ment to the Juno issue of tho Journal, This was tho first directory of the 
membership since 1035 and filled a presBing need among tho oificers and other 
members. It is anticipated that it will bo BUpplemented by annual lists of 
the now inembora published in the Journal or the Bullctin.'^ 

Later in tho year, the Board of Directors reviowed tho policies relating 
to tho publications of the Association and authorized important changes in 
the Journal and the Bulletin, Your officers do not fool that tho financial 
position of tho Association warrants at this time any eubstantial enlargement 
in our publication program, but they boliovo that aignificajit improvements 
oan bo ofTooted by making the Bulletin tho medium for reviewing current 

' SubsoQuonlly tho Bwrd of Dlr-ootora doolclod to omit Uio annual IIbL of tho now mombora, in order 
lo offoot deaLrablo oconomlea, 
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developments and for the informal discussion of statistical quesbions and by 
publishing it more frequently than heretofore, Aocordingly, plans to aooom- 
plish this, beginning with 1941, have been carried to completion and were 
announced in the December issue of the Bulletin, The Journad will be re¬ 
served for the more permanent contributions to statistical literature and for 
book reviews. 

Through a grant of funds from the Rookefoller Foundation an Index to the 
Journal of the A7n6rican Statistical Association was prepared during the year 
and is now in press. It covera the entire period from 1888 through 1939, and 
will be an immensely valuable guide to the wealth of information stored in 
the 34 volumes covered by the Index. 

Advisory services on statistical personnel: The rapid growth of statistical 
agencies, both public and private, that has charnoterized the past decade has 
made increasingly important the development of efficient means for the re¬ 
cruitment of competent statistical personnel. During the past year the 
officers have been actively engaged in advancing this objective. Extensive 
advisory assistance was rendered to the officials responsible for the National 
Roster of Scientific and Specialized Personnel, in which statisticians are in¬ 
cluded. The purpose of the Hoster is to establish a series of central files of 
competent professional personnel to facilitate the effective recruitment of 
skills essential to national defense, By taking part in this undertaking the 
Association has advanced and will continue to advance toward the goal of 
better statisticians in the Federal service, in recognition of the vital position 
they occupy in the defense program. 

Membership and finances: The Association continues to grow in size and to 
gain financial strength. The statement of the Secretary indicates that we had 
a net increase at well over 200 members. The Treasurer's report shows that 
we are making progress toward the objective of offsetting the effect of the 
termination at the end of this year of the Rockefeller Foundation grant that 
has helped to support the Association's expanded activities during the past 
six years. The sum of SI,600 drawn during the year from the Centenary Sus¬ 
taining Fund to supplement our regular income has made it possible for us 
to maintain the important work inaugurated in the past and to expand it into 
new channels. 

Our resources do not yet permit ua to undertake a good many activities 
that we should be carrying on. We believe, however, that the future holds 
out a reasonable prospect that the Association may continue to gain strength 
as it develops an increasingly effective program. 

Outlook for the future: To some extent our view of the future is obscured 
by the consequences of armed conflict in various parts of the world. The un¬ 
certainty generated by that conflict, however, should reinforce rather than 
diminish our regard for the importance of trustworthy statistical information 
and our confidence in the increasingly vital pert it will play in the orderly 
development of the social and economic Life of mankind. 

There is steadily growing evidence, it seems to us, of the need for timely, 
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accurato stnUstica, llicir coonoinio colicclioii, and their reliable analysis. 

If this be BO, tlio American Statistical Association has both a grave re¬ 
sponsibility and a challenging opportunity to furnish the leadership in ad¬ 
vancing the development of better ataliatics and improved statistical methods, 
Your ofRcors believe that tlio Association is ready to asBiimo that responsi¬ 
bility and to avail itself of that opportunity. 

\V. Leonaud Crum 
I lAWiBiiT L. Dunn 
11, L. Funkiiooher 

Willard L, Tiioiir 
Report of the Secretary 

Most of the activities in whioli the Secretary was concorned during the 
year are included in tho Iloport of the Board of Directors, However, it is 
customary for tho Secretary to summarizo the statistics about tho member¬ 
ship of the Assooiation, During 1040 tho membership inoreased from 2,502 
to 2,734, rellBotiug a net growth of 232 members. During tho year 423 now 
incmbors wore elected and 42 members wore reinstated. Eleven members 
died during the year, including four Fellows and ono Life Member; 70 mem- 
bors resigned; the mcmbersliips of 140 were removed from tlio rolls for failure 
to pay duos, 29 of whom wero reinstated before tlio end of tlio year. 

Membership statement, December SI, 10/(0 


Honorary mombors. 10 

Corporate mombors. 4 

Follows. 07 

Hogular mombors. 2,017 

Total membership. 2,734 


Ono Follow was a Contributing Member during 1040. Two members be¬ 
came Life Members during the year, bringing the total number of Life 
Members to 37. 

Tho death of tho following members was recorded during the year; 
Robert E. Chaddook, Roland P. Falkner, Raymond Pearl, and Fred G, 
Tryon, Fellows; Morccr G. Evans, Joseph Froggatt, Max S. Hondmon, I. B. 
MoCorklo, Joseph H. Prior, David B, Rushmoro, and Arthur F. White, 
Regular Members. 


F. Lerlir IIayfoup 
Geouoe 0, May 
Wai/teu W. Stewaiit 


R. Ii. FuNKiiouflER, Secretary 
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Report of the Treasurer 

The calendar year 1940 marked the firat year during which the Centenary 
Sustaining Fund was drawn upon to strengthen the financial position of the 
Association. The Board of Directors authorized the transfer of $1,500 from 
the Fund to the general budget, offsetting the decline of the same amount in 
the Rookefellor Foundation grant for general purposes. Thus, the Aseociation 
benefited in 1940 from the successful effort of the preceding year, in connec¬ 
tion with the celebration of our Centenary, to provide stronger financial sup¬ 
port to our activities. 

Our income from regular sources increased nearly $1,200 in comparison 
with 1939, reflecting an expansion of almost $1,700 in dues income offset by 
declines in a number of other items. The increased inoome from dues during 
the year was largely the outgrowth of the special effort during the Centenary 
period to interest new members in the Association. 

The expenses incurred in connection with our regular program of activities 
increased by a little more than $500, owing principally to the extra expense 
associated with the change in the Secretary-Treasurer and the resulting over¬ 
lap in employment. The cost of the Centenary celebration and the Centenary 
membership campaign in 1939, amounting to over $800, did not recur in 
1940. However, we did publish the Centenary Membership Directery at a 
cost of about $700. This expense will not be repeated for a number of years. 
The work on the Index to the Journal involved an expense of nearly $1,600 in 
excess of that in 1939, but the cost in both years was met by a Rockefeller 
Foundation grant. 

Excluding the cost of the Centenary Membership Directory^ which repre¬ 
sents a special publication prepared about every fifth year, the excess of ex¬ 
penses over income in 1940 would bo less than $300. This represents a 
distinct improvement over 1939, even taking account of the extraordinary 
expenses in that year. 

The balance sheet and other detailed financial statements, with compara¬ 
tive figures for 1939, are included in the Auditors^ Report. 

R. L. Funkhouseb, Treasurer 



138 Aaierican STATiBTrcAL Association- 

Report of the Audiiora 

To the Board of Directors of 

American SlaUsllcal Association 

Wo have c?camincd the balnnco sheet of the Ainericftii Statistical Associa¬ 
tion as at Decoinber 31, 1040 and the atatomeiitfl of income and surplus for 
tlio year then ended, have reviewed the accounting proccdurcB of tlic Associa¬ 
tion and have examined or tested nccountjng records and otlior supporting 
evidence, by mctliods aiul to tho extent we deemed appropriate. 

The recorded cash receipts for tho year were traced to the deposits sliown 
oil tho bank Btatements and tho amounts for duos and subHcriptions wore 
tested with the membership and HubHcriptioii record.^. The jmid checks and 
relative vouchers were inspected in support of tho cnsli diabiirfloinonta for 
tho year. The cash baloncca and the Bccuritics owned ae at December 31, 
1940 wore confirmed by inspection or by certiricatcs obtained direct from 
the dcpoaitaricB. We did not check tho membership and subscription records 
in detail or make any independent verificntion of tho inventory of old jour¬ 
nals, tho ofTico records of which are based in part on data assembled in prior 
years, no recent physical inventory having been taken. 

In our opinion, tho accompanying balance sheet and related statements of 
income and surplus present fairly the position of tho American Statistical 
Aflsooialion at December 31, 1040 and tho resullH of its operations for tho 
year, in conformity with generally accepted nccouuting principles applied on 
a basis conBistent with that of the preceding year. 

IhiicE, Watkiihouse & Co, 


March 3, 1041 
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Balance Sheets 



December 

December 


31,1040 

31, 1930 

Cash in bank and on hand. 

{ 2,390.30 

1 9,319.28 

Accounts receivable.. 

Investments: 

166-83 

376.64 

United States Savings Bonds, at redemption value 
Stocks, at cost (at market quotations $4,168 and 

5,062.00 

2,025.00 

$4,934, respectively). 

Inventory of old Journals, at approximate cost ap- 

6,793.60 

6,703.60 

plied to salable quantities. 

1,701.76 

1,764.20 

li^umiturG and equipment, at costless depreciation,. 

627.07 

609.40 


$16,820.61 

$19, 068 .n 

Liahililm 



Accounts payable. 

$ 246.91 

$ 1,306,13 

Special account—Allied Social Science Associations. 

308.33 

208.64 


The Rockefeller Foundation grant for the Index to 


the Journal: 

Total amount. $5,000,00 

Less; Portion expended in 1939. 1,036.71 


$3,903.20 

Less; Portion expended in 1940. 2,690.98 


3,903.29 

$1,372.31 

1,372.31 


Centenary Sustaining Fund, per Htatoment. 

4,460.47 

3,387.66 

Life membership reserve. 

Unearned income; 

2,411.01 

2,401.87 

Dues. 

610.42 

1,209.26 

Subaoriptions. 

1,303,92 

1,391.26 

Surplus, per statement. 

4,967.24 

6,961.23 


$16,820,61 

$19,968,11 
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Income Statements 


Income: 

Dues—curroiit year. 

Dues—prior years. 

Life moiLbcrBhipH (bco note). 

SubacrlplioiiB. 

Advorlifllng. 

Hopriats. 

Journal sales.. 

Special publicablona. 

MisccllanooUH. 

IDiviclcnda and interest (after deducting $06.27 iit 
1030 and $90.07 in lOdO apportioned to life 
membcrflliip rcaorve). 

Appropriation Irom Centenary Siiataining Fund.. 
Tbo Rockofellor Foundation grants: 

For gonoral purposca... 

For Index to tlio Journal (appropriation to cover 
oxponfloa for year, por contra).-,. 

lilxrENBEB: 

Journal—printing, mailing and roprinba. 

Bulletin.. 

Salarlea and wagea. 

TJnomploymonb compensation tax. 

Ilonb... 

Oflico supplies, printing and mimoogrnpbinff. 

General postage and carriage. 

Telephone and tolograpli. 

Travel expense—officera.... 

Travel expense—commit bees... 

Mimeographing—committees. 

Storage of old Journals. 

Cost of old Journals sold. 

MiBcellaneoQfl expense. 

Depreciation of furnituro and oquipment. 

Centenary celebration. 

Centenary momberahlp campaign. 

Mombcrslnp directory... 

Expense—Index to the Journal (expended from 
Rockofclior Foundation grant, per contra). 

Excess of exponsoa ovor incomo, charged to 
Burpl us. 


Year ending Docomber 31, 
1040 1030 


$13,161.71 

$11, 

407.00 

37.60 


30.60 

280.03 


176.00 

3,394.60 

3, 

,611.60 

468.04 


840.04 

180.10 


180.40 

284.33 


364.41 

18.04 


23.87 

01.18 


08.20 

101.08 


202.84 

$18,004.01 

$10, 

,800,46 

1,500.00 



1,600.00 

3, 

o 

o 

o 

o 

o 

2,600.08 

1. 

030.71 

$28,066.80 

Il 

,030,10 

$ 5,048.26 

5 4, 

,003,08 

402.84 


370,30 

12,200.20 

11, 

,447.20 

281.80 


342.11 

000.00 


018.00 

726.92 


825-30 

536.20 


631.86 

212.46 


246.07 

370.07 


410.73 



23.40 

10.02 


38.70 

72.00 


72.00 

40.70 


00.96 

200.64 


407,08 

110.06 


123.44 



308,61 



474.01 

701.16 



2,600,08 

1 

,030.71 

$24,930.88 

$22 

,600,00 

$ 983.00 

$ 1 

,760.93 


Note: In acoordanco with a resolution of the Board of Directors, March 31, 
1030, tUo life membership resorvo is computed on the basis of the combined 
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annuity table of mortality with assumed interest at 4% per annum and an as¬ 
sumed annuity of $6.00 per life member. The amount treated as income in each 
year represents the excess of the reserve at the beginning of the year plus interest 
for the year and new life membership receipts over the required reserve at the 
end of the year. 


Ameiugan Statiatigal Asbooiatiom 
S unrLTTB Statement 

Year ending December 81, 


Balance at beginning of year. 

. 

1040 

$6,961.23 

1939 

$7,900.04 

Deduct: 

Excess of expenses over Income for the year per In^ 

come Btatement. 

Loss on sale of securities. 

$ 033.60 

$1,769.93 

278.88 



$ 983.99 

32.038.81 

Balance at end of year.. 


$4,967,24 

36,061.23 

Statement of Centenary Sustaining Fund 

Year ending December 31, 
Total 1940 1930 

Contributions and pledges (see note). , . $10,090.02 

Less: Pledges not collected at December 

31, 1940, including $3,886.05 not duo at 

that date. 3,993,26 

Amounts received from contributors.. . . 
Interest received on bank savings account 

3 6,702.77 
24.23 

$2,661.77 

24.23 

$4,161.00 

Total cash receipts. 

Lfisa: Expenses of campaign (printing, 
postage and temporary assistance)... 

$ 6,727.00 

776.33 

32,676.00 

13.08 

$4,161.00 

763.46 

Net receipts from campaign. 

S 6,960.47 

$2,662.92 

$3,387.66 


Appropriation by the Board of Directors 
to the general account of the Aasooia- 
tion in accordance with the budget for 


the year 1940. 1,600,00 


Balance December 31, 1940, pet balance 
eheet. S 4,460,47 


Note: The Centenary Sustaining Bund was created in connection with the 
solicitation of contributions toward the support of the activities of the Associa¬ 
tion for a period of five years from January 1, 1940 to December 31, 1944, 
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LUt oj CoimiUU^^ and li^prc^utnimfi jar 

Comrnillc^ on FcUom^ 

'WaUor Ai Showlmrl 
P. Leslio Ilnyford 
Prank A. Rosa 

on NominotionB 

Ralph J* Walkinfl, Chairman 
Renry B, Arllmr 

Comniideeon InveHmcnU^ 

F. Loalic Itayforcl, CAm>j/a<3iPi 
George 0< May 

Biometrica Scclion CommiiUo 

Hugo Mucnch, Ji-.| Chairman 
JoB0j)h Berkfion, Scerdary 
C. L Hliofl 
Alfred J. Rotka 

(7cn«ua Admory Commiilec 

llobort E. Choddock,* CAaiV/Hun J. l-redcric Dnwlnintl 
Murray 11, Dtsncdiot Willmiu F. OKlitirn 

Paul T. Clioringlon Willnrtl I,. Thfirji 

Comwiilee on Centus Enion^rafttfit /Irens 

Howard Wliipido Green, CAfliVwinn ChnrIcH H. Nnwroinh 
Clarence E. BaUchclol Vergil I». Kecd 

llobort E. Cbnddook* TriirMl(dl 

Ernost M. Fisher 


\\\ I^^mard (Vum 
Jnlin Rirft 


lldrn M. \Vnlkc‘r 


WflU<»r W, 


J. Keyinfih 
Carroll K. l^alriirr 
(i(H)rgG W. i^nnlrmr 


Commillee onStalielics oJ Delincjuenls and CriniinnH 


Tlioratcn Sellin, CAntmiciH 
Ronald H, Benttio 
C. E, Gohlko 
RolflMUrbo 


IioRoy (j. iSVImefTc'r 
C- C. Vnu \V(.'lilon 
Gcargo B. Void 


' AVIlh iQrnia aiplilnn j\l Uio oiid of 1040 
■ Appolnlod In noooManoa wlUt lly-T^nw 
fundi), 

• BocoMod Oclobnr 21,1010; 


4 1011 , 10-12, l(aa, nm) IIHI, 

n 10 Aui^rvlflft ih(j W iIib fliiridiM 
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Coinmiitce on Labor St<UiBtic9 

J. Predoric Dowhurat, Chnirjmn 
McrecliLli B. Givciia, Vice-Chairman 
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BOOK REVIEWS 

Glknn E. McLauohmn 
Reincw Eclilor 

An Appraisal of Frederick C. Mills* The Behavior of Prices^ liy Ilityni^jind T- 
Bye. New York: Socinl Science IloHCftrch Cuuncil. CriluincH nf Be>c!arch 
in Uio Socirvl SciencCBi 11- BuIloLin 45. JHIO. xix, 335 \i\>. 

This volume ro])rcflcnts llic wceond effort on the pttrt of llie Hr^ciid »Sciniire 
Research Council "to hco whfttlicr ohjectivc wUndardB rim he liulurlively 
arrived at for judging rcacarch product and for pulling Buch HlnudardB to 
practical use." Besides Brofcftsor B3 'o'h CViVi^hc of "The Behavior of BnVos*** 
which WQB the first "rescaroh product" cliOBcri lo reprcscul the diKci]iliue of 
economics, this volume contaitiH other parts. These include an efTrelive re* 
joinder by Frederick C. ilills, reprints of earlier reviews of “The Behavior 
of Prices" by Jacob Vinor and Bruce D. Aludgctt, and tlio pi^cc dc rrivinlancc, 
a verbatim account of the discussiou of n ])ttiicl of ecoiiomifilH chosen for 
their compotenco to appraise ProfcHSor ^tills^ contribiitiriu to ccriiioniic rc- 
Bcaroh, There is also a brief aCatoniont BhiKloy C’. Afiteiioll and n cofu- 
mentnry by Read Bain, Since several of the panel iiiciiihcrs did not agree 
that Professor MilW book was iiininly concerned with ecoiioinie roHcarch, it 
is nob surprising that unanimity of opinion seldom (pccurrcd. Tim- 
of statistical techniriue.s evolved by Professor Mills for the atudy of jiriecM 
WQB generally conceded, but complete agreement ^earned to end tlu^re. 

Professor Bye begins his Critique by characlorizing "Tim Behavior of 
Prices" as "a bold and intercKiing attcni])t U# aji|4y now nmtliodH lo tim 
contra! problem with which economists for Hcvcral generatioiiK have Iilmui 
concerned, in the hope of reaching scientific gonornlizalionH of nn milirely 
different character from those which Imvo hitherto hnen finvehipiftl." lln 
describes it as "a Horoulcan labor." Thero is a change nf tone, Imwovor, am 
the appraisal proceeds. Mills is criticized for ominsionH which tlu'iiis(dv(‘H 
might well have required treatment quite as e.xloiiHivo as the nnni)>iH in 
"The Behavior of Prices." Before he has done, Professor Byo is of tiu? upiinon 
that "Such analysis is certainly legitimate—ns far as it gimfi." 'Plm "bf>hl 
and interesting attempt" liccomes doomed to 3dol<i genera liza I ions u hioli 
are superficial hecauso "any goncralizution roaehod hy a stmly of lln^ prii'n 
system entirely abstracted from all oUkt iM‘*)nnruic phermincna, as Milh*' 
study is, must bu rather Huporficial.” Tim work is criticized lii*cau‘<‘ it 
only one j)art of the price Hysteiu ■ "wlioIcHub* prices, and Ihm ooi'C it'» lio l; 
of a priori background. Prohfssor Bye a[iparcntly hluircd \Nith !<'viTri) hiIh t 
inoinbors of thoiinnol the view tluit Mills should have mitlincd in mnri'del nil 
tlio deduolivo considerntioiiH wliicdi led him to fnniic Iuh hlatjjilicid attack in 
the inannor wliich it wan iiiiule. 

Mills’ rojoiiulor contains n Hcctinn on Thr }friluidr tmd Olniciiivs of the 
"Behavior of Prices" which would have ftinncd a valiialihi iritr(<iiurlinn tn 
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Ilia book, nml pcrhapa inighl hnvc prevpiilcd much of Ilyc H crilicisru. llic 
rejoinder ns n whole ia a convincing aUlcinent of Iho cnae for induclivc re- 
aoarch aimed at Ibo “accrotionnry development of knowledge a« nppoacd to 
“syatem building." 

In a note of Ihis lenKlh *1»» '“’t poftHible In nmko more limn a pimning 
comment upon llio reviewfl of Viticr and Mudgcll. Tim fornmr la crilicnl 
of a tocliniquo "ill adapted to Tinding out uhul qurplmita fo nsfc, Um latter 
Hcos more ptomiHC in Milla' independent approach and now Icehnuiuca. Tho 
validity of Mudgetl’a crilicmm concerning the cmicepl of a "gfucnit humm 
eyelo as a gnrgniilunn force, caiiKal in chararler'’ ia ndimlled l»y Milla in hia 

^*’?mcccdinRH«f the Conference on Hyo'fl ia arnreely nn nccurato 

title for Part Two of lliia volume. HuHiig the inorning acwion of the panel 
Iho time-worn controversy of the iiicritH of inductive and dediiclivc aji- 
proachefl to ccenotnio probloiiia was re.vivcd, and the. argnumiil developed 
considerable heat. Tliia tiucalion received more time than was apent upon 
iudgiriE "The Dclmvior of Pricca" as a "rcHcarch product." Tlierc was also 
conBiclorfiblo Lime consumed in deciding wlint vririnuH Hjtcnkc rfi iiumrU wjicn 
tlioy used such innocent looking words nw ^dchcriptivc* 

IntroductiouotUiQ word “iiormid'* produced r(M>cnled rcffcrnnrrK In Mnnsimll 
and wliathomcBnl. .Said epoakor immbcroiKv -"! don't think that is true of 
Marshnll.” Replied speaker iiuiiihcr lwo-“'i think Ihero is a aJiade of it in 

Marelmll." , , , , ... 

The ft riot uoQii BOBS ion wttw devoted to bn^iinei^fl eydo llieory, nnd pmciuial 
iiBOfl of iioo-clftBsicfll RnftlyHifi (itiioiig oilier lopieSi with eentlori^d references 
to "Tho Behavior of Prices,” Tlioro whh no fiUorii|it on the jinrt of Ihc i>nne\ 
to eitb iU opinionB of tho book, but l\m \sm dune very fuitly hy Ueiul Bain 
iu hia concluding commentary on the conferemM*. 

Analogies arc seldom exact and nia}^ bo (|uilo uufuir, but tbin volume re¬ 
minded the writer repeatedly of the ulory of Die lower (d IhDicl. Iso doubl 
bhoro wore iniuiy oxccUont lo%vcr buildera aaftcmbkHl at Baliob U in mid to 
roflccl that thoir doBiro to rninglo with Iho nrigeln a]>paroiiUy wa^i fruHtrated 
by inability to decide u))on Iho langudge which would lie Hpokon in planniiiR 
the aacont, 

lUuoim I‘\ (iUv;knway 

Dominion Bureau of Statialics 

Ottawa, Ontario, Canada 


AloiiopoliHlic Competition and Ociieral Kquitibriutn Throrift by U(diert I rillin* 
Cambridge, MaBnacliUBollH: Harvard IJiiiverHily HHh. xiii, U'7 

pp. *4,50. 

DiBcviBaiou ot monopoliHUc coiupeliliun iu economic jiiunialH Iiuh been 
largely conconiod with detailed correctiouH or tcrininologiral controverrti(!B. 
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It is thoroforo intorcBling to find a full-length review Rtid (Jevelopmcmt luf Ih^ 
Bubjeot ns a whole* While mainly a work of Dr. Trifiin’s wtudy 

makea original contributions which reveal Ihcorctical coini)et<!ince and r^K- 
pository akill. 

The comparison and criticism of the work Chamlicrliii, UohiiTH^on, 
Pareto, and von Sfcackolbcrg will prove illuminating to tlume already 
quaiiitcd with fchcHe writorfl. Monopolistic cotupelilion llnMjriRlfl are rrilitirH 
j>rjmarily for their continued reliance on the coneejiL of a *'grnup’’ nr ^in* 
duatry” while dealing with admittedly noii-homogonenua prnducK W hnt- 
over the value of such a concept in ciii])irical invcRtigdliniiM, Dr, Triffin 
conteiida that it is uflclcaa for thoareticnl anal5'WH, Thrmin no Ingieal atnppJnjtc* 
point between the individual firm and the entire (»conninie rolloctiviiy. 

Ho therefore proceeds to build hiB own theory on the individual firm 
unit, without rccoureo to any type of grouping. Thin ^Iheory nf oxl4:*rnai 
interdependence” ia fltrictly Hpeaking a act of deflnilionn rather timn si work¬ 
ing model. The dcriniLionB olTered arc both logical and ingenious. iSrlling 
relationsliips among firms, for example, arc clnBHified into five typen: iwfdaled 
Gelling; heterogeneous competition, which may bo either atornisUn or nligo|Ni- 
listic (circular); and homogeneous competition, which may also he nil her 
atomistic or circular, Also interesting arc tho definitions of free entry, hojnd- 
geneoufl entry, hotorogoncouB entry, and closed outry, Frnn and closed oiilry 
are presented ae logically opposite poles rnllicr tlmii ns nlhincluslve rale- 
gories, with nearly all actual cases falling somewhere in helween. 

It foUowB that the presence or absence of profits cannot turn on llin 
Gxisionco of free or closed entry, Following Schumpotcr, Dr. 'rrilfin cimti'nds 
that profits arise through “Innovation,” They can he Cfiinpeieil away *mly 
in the very special case where competitors are able lo pnubicc an irhudicnl 
product at identical cost (free entry). Hut they do not remain indefiiiiloly ia 
tlio hands of the ontroprenour—'^tho Burplus soon molts away inUi incn'.iwiul 
remuneration to the various clomonls conijmsing llm firm , . , Tim si a bilily 
of these rents will depend upon tho poHsibility of coinjieliiion from cdlirr, 
more or leas Biinilar factors,” Tho profitless characler of lh(^ i‘ir<Milar ihwv, 
which Dr, Triffin takes ns charaoteristic of both inomipoly and (’uinpciilimi, 
both free and closed entry, tlius anscH solely from imputalion. 

Excc])b for this treatment of jirofits, the liook i)i'eHonls no p^lsili^'e llnu- 
retical structure. It ia concerned wdth the less spectaeulnr Imt more lia^'in 
task of destroying faulty concepts and Hubslituliiig now oiios. 
have been unenaily aware for some time (►f tho Ingind lonphnlos in b\\r]\ 
traditional concoj)LH as “normal pn)fit,” “free njnl rlf/ynl rnlry." 

“pure mono])oly.” Dr. Triflin has hrmighl tlicsi- floulUs niit inln ihn n|ioii 
and 1ms done Homo valualdi^ grnniid-clcaring wnrk. \\‘v nfill i lmid in m i il, 
howovor, of ft full 3 '“OlalKjrato<l “tluuptT of 

the moat iinmcdiiUo ncetl ia an nf f>lignpiili! iif' rirmilnrif v, fnm ln-d 

on at aovoral points in tlua study Imt rinwli(‘m fully I'xplijn-d. Wln u Ihi-j 
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problem k BC|Uftrdy Uckled,.mfty not lUv, ronrrpt nf n 

reftppo&r IhtougU tl\e l»ack door? 

Jj,nTn (?- HiiTxriLiirt 

Johns Hopkins University 


A/fjf/tcwfih'cSj hy A. (\ Ailkrn. New York: ruMiplier^, 

Inc, 1930, vii, 153 )ip. $K50. 

In a very clcar^nnt nncl clrmenlnry riinnner Ihin lillln h^nk ^\vv,n n purvey 
of Dig mnlhciimtiCK underlying Ihe mmpler ntnlMirnl UThni»i»ii p, Nu mnlhr* 
matica beyond introdiictnry rrilnilus in Uf^rnl. Tlie nuMiur hfgiim a hri»'f 
infomifll diacuppion of three deliniliuiip of piolmhility^ (I) Thu IveyorKdrlini- 
lion of probftbiliLy hh Lbft logic of uncertaiu ihfrrrnrn, P) *J')in vrui or 
rclftlivo frequency definilion, ami (3) the lowuro flrfinUion duo priiuAhly 
to KolinogorofT. It is poirilnd out that (3) ih really n reliahilitnfion of I.a- 
plnco'fl original a pmri (lefimlion Ijy giving it n iiuiro palipfnrlory nxiiuiuitie 
bnBis, and the author cnals bis preferenre for Hun delinitiou. TIig |irwjdft* 
tion of mcaflurcN of ccnlrnl Icnrtoncy and dip|ferH»m^ itomirnlp, penn-iri- 
variants, curvo-fiUing tnelhudK and other niftU*rinl on tlio dn r ripiion of 
probability and frequency di«trilnilinnp in very roin i^e. 'rhin t||f| 

very few booka on clemenlitry Ktnliplirrt in whirli prolmhilily-geni raling 
functions and nioinent-gcuernting functiniiN arc dinniwcl niifl unefb ’TlieH* 
tools are extremely powerful allhough ralhorpiinide in inilure whon properly 
defmod in connection with dmeuftHioim rm jnenii vnluon. Tbh revie\u'r (Iin^h 
not mean to give the hniwcHsUm Umt no deep nmlhemalh nl quortiMnn are U\ 
be cncountorod in a thorough underpUnding of gruierating funefion^ and 
their uao and limitations in HlaLiatica. In ihuding wiili diKlribnliMiifi uf Iwn nr 
moro vnriatofl tho author iTiakew a great deal of furinal nf g^unTotirig 
lunckionfi of several variables. Ilin Irentnienl nf tin* iN'arpoM din- 

tribulion Jaw proccedn on hiipin of griiierntPiiK fniicfiium, alllnuigh nuieli \h 
left for the render to verify. The ehajiter fui iiiultivarinleeurrelalitui and leapt 
HtiunroR nnd its np]i]icaiion to jiolyiioiniul nod harnooiin ^e^r4o^^^^t•l1 k rathor 
classical. Tho dual chnpter is devoted to piUMpling diptrihutiMUP nf inraiip, 
difToronce of inoaiis, mean fniuarep, ^‘^lud€mt’rt^ ratio, KiPherV ^-ralin, and 
tho correlation cocfTicicnt, Logollier wilhaoriie roniarkpttn rainhmu.ied ll|o(*k^', 
Latin squaresi and the prohleiii of CKliriiaUoii. Tliim ehaplor, however, 
typically survey innlorial and ia linrdly dolniled minugli give the ^eri<mH 
Btudont an opportunity to find out how annipliiig ther^ry r<‘ally di'VfOnpet! 
and how it ifl used in problems of Ktalisticfil iiifereiiee. 'rbu Irealiuent cd llii‘ 
ratioualo underlying ttigmficancc teatH and HtaUntwal eptimnliun in ndber 
incomplGlo, 

In apite of its brevity and Kurvey-typn of nppnmeh, lliia bnok ^^ol|^d bi* 
an oxcollont text in an inlrodiintory conrMo in nuithemaliral hlaliptir.^ 
which could Bcrvo ah a fouiuhvliim for a good Knlhl eiiurpe in hlntihlii al 
inforonco. One weak point in tho book nn a text, liowevcr, is that it dni's not 
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contain onougli examples for the stiidoiit to carry oijt. Tina clifladvanUgo la 
olTflefc to Bomo extent by the fact that in moat sectiopa stops arc omitted and 
ioffc to tlio reader for verification. 

S, 3. Wilks 

Princeton University 


Speed Methods of Stalislica for Use in Dusincaa, by Donald E. CKurch, Now 

York: Tlio Roiinld Press Coinpany* lO'lO. iXj 07 pp. 83.00. 

By "speed mothoda” the autlior ineana the analysia of time scrioa by tho 
uao of logarithmic graphs. Great olRcieiicy in acliioved by tlio ubo of a eiinplo 
mechanical clovico, dcHcribed in detail, that permits tho log charts tol)0 
employed like a slide rule for multiplying and dividing. Since these opera¬ 
tions are essential in tho calculation of indox niunbors, acaaonals, cycles, and 
correlation, tho methods have extremely wide application, Tho author bc- 
liovcs that the methods suggested permit a possible savings of blircc-fourtlia 
the usual clerical cost. For those unfamiliar with stntiaticnl aiinlyais, nn 
explanation is given of tho nature, use, and sigiiiificauce of tho measures com¬ 
monly employed in tho study of time aeries. It would appear, however, that 
tho successful use of tho very carefully deacribecl tochnicpio is limited in tlm 
main to those M'ith some training in Btatiebics or mnkhomatica. 

David ScnivNKnu 

UnivorBity of Pittsburgh 


The Preservaiion of Business RecordSf by Ralph M. llower. Boston: Tho 

Business Historical Society, Inc, 1040. CO pp. 

Tho Business Historical Society, Inc., has performed a definite sorvico to 
statistical and other research workers by the jiublieation of ii Btudy that 
outlines why buBincss recordb should be preserved; what material Hhoiild 
bo Bclcoted for retention; how Buch material should bo preserved; niul the 
actual policies and praoticca of particular buBinesa firms in tho fiolds of 
advorlising, banking, insurance, investment, inamifnctui'ing, tranKportuliun, 
and wholesale and retail trade. 

The rccoiib puldicatioii by the General Foods Corporation of "A Calendar 
of Walter Baker and Comiiany and its Tiincs, 17G5“H)1()" would Hcein t<i 
vindicate tho claiina of the Society’s publication regarding the adverti.siug 
valuo of information contained in ancient busine.ss records. It ia felt, liow- 
Gver, that Btill gieator einphasia c<uild have been placed u]>on the value of 
buHincssrccord.sin connection witli ciiiTcnt rcHearch aclivitieH reluting Ic) tho 
probloinH of cfRcicnt administration. 

Dr, Baljih M. Ilowcr, tho author, Iuih flono pioneering work in Ium efforl 
to outline a retention program covering acconnting, pnrchiisiiig, pnnlnrlinii, 
inventory, labor, sales, statistical, and other groups of records, ^'nllu the 
historical standpoint liis recoinineiidntions in Ibis n^speet leave liUli* if luiy- 
Ihing to bo desired, although there ia Komo rpiostiou in Ihe inirnl of lliis re- 
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viewer lo whnlhcr IjumneM finiiH, fmrlieulfirly l\um of fiinnller 
cauld dovelnp prtjcedure^ and ftclnally prftstrvft M cd Hicir rccr>rtlf^ of iho 
incliGftled 

In referring lo the adcjclion and of record n, k rightly 

placed upon Iho need for centralised planningnnci Greater ciiiphAMiH, 

in LhiB coimccLion, iniglit have t>reii placed uihui the need for currad selec¬ 
tion of particular docurncnlfl to he (>errimMrnily iirchcrvcMl; also ii|Hm the 
need for fiUvndnrdiaiiig the wludc* prncef^K of ndniiniplrnlivc dficnuicnUlinri 
including the methndH nf clnj^sificaliHii and rding. 

The diflcunsicni of grades of paper iitMl inks lf» hr ui*cd is well Imnfllcd in 
also the flCclioiiH dealing with inoilern inelliiiMh of plifdograjdiin duplirnlioti, 
pnrticvdftrly through the application of iidcropholograpliy* AtUndion iniglit 
have been called to record prcKcrvalion by ntenriH td "lannimlifui” which h 
now coining into gejicral uiio. Pn^pcrcnudiaMs ia placed u]Mm Iho dcjurahility 
of BclecUng ninterial which ia Ui be preserved rmly in jsni(iplrf*» All tliinga 
coiiBidcrcd thia fitudy appears to be a tiniHy aiul useful one which should 
promolo llio pre«crvaiion of greal bodicH of research inahTinl of the highest 
valuQ to aUtiaticiaiiR, wocial scionand lo IdHloriaiiH. 

Donunv W. Hyi>k, Jn, 

The National Arclnvca 


Whah 0i7, An Kconomic AindpAM, by Karl Hramlt. Htanfonl I’liivorsity: 

Food llcKcaccU luHUlute* ItMO* xi» UIVl pp. $:bfHb 

Whaling, like many other aappctH of itmrilimn a(Tnirs« Imrt suffered from 
an overabundance of narratives and personal reniiniBcenres mol an extreme 
Bcnrcity of Boholarly works by ccMiipelent criHiiiinlhlH wloi were nblc lo cinplny 
the methods of Rcicnlifie renourch, Profi.mwftr Hrniidt'a vobinm gocn far 
towards remedying ihis defect. It is lui exccllcril Imnk. 

Ah the title indicates, the work is eonrerned priiimrily wiili an ccoiiomie 
and flUtisticnl mmlyaiR of llm lislieryV chief product, wlmlo nil. Tlicrnin 
oxtenBivo material bearing upon ciists, ]iriccs, and profit?; nil subject lo 
xvido and unprcdiclablu variatiouH. There arc illuiniimting dcHcriptiniH of 
the complicated and rapidly-iinprovctl Ujcbnology t»f nmdern tinier, wliieli 
has registered truly remarkable improvoincnls in the biiniing of the game, 
in the extraction of tlm oil, rind in the devehtpineiit td by-prcolucts. 'rariff 
duties, excise and procoHsing taxes, and oilier rcgidniory rliivir'cs nrr* cuii- 
sidcred in dclaili w'llh special refc?-reiu:e lo the peculiar po>*ilimi in llo* roili il 
States, whore whale oil has become the center fd allfuilion in tin* tariff 
Btrugglobetw’Gcn thadomoHlicfat-pruducirig inlere.^lH luul the fut cniiHuming 
industries. The markcllng of Ibe oil in iiIko di^^elm?^c^l at I'niihirlerabh' h'uglii, 
sinco it prcsonlH probloniK of pricrMlidenuiimlion wliicIi nro br»lli rnru|i]icatr'il 
ami challenging. Whale oil k cHBcntially a prmlnct for ihr* w*irl»l iimrkcl, mid 
one which is need in coinpeliLiim with and iih an imlnnl or iiotcniinl hulisiitnlo 
for other fata and oils in the lunnidaelnro of Hoap, imirgiTiim, mid filiorleniiig 
or lard compounds. IJccauBo of tluH element of poLonliul eonipidilioii it lias 
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an induoncc out of all proportion to its volume upon the price atruoturoa of 
many other fata and oils originating in varioua products ranging {rom eoy 
beans to pcaiiutB. But in spite of its world-wide market and its innuctice 
upon many other productSj it waa produced before tho present war pre¬ 
dominantly by a small number of interests which were centered largely in 
Norway, Great Britain, and Japan, and was bought mainly by an even 
smaller number of cartel-like interests for sale and use chiefly in Great 
Britain and Germany, 

In addition to this major topic of wlmlo oil, however, tho author very 
properly considers various allied find corollary matters as well, There is lui 
abbreviated but suggestive account of the historical background of whaling; 
and tho slmrp contrast between tho modern twonticth-ceiiUiry industry 
and its forbears is pointed out. Tho clement of international competition is 
analyzed, with special reference to the present keen divergence of interest 
between two groups—Norway and Great Britain, which have a dominant 
position and wish to stabilize the fishery through iutoriintlonal regiilatioji in 
order to avert the possible exhaustion of tho supply of whales, ajul Japan 
and Germany, whioh are seeking to expand their whaling industricB and are 
consequently opposed to rigorous limitation of catches. This major rivalry 
has so far spoiled all chances for a really effective form of international 
cooperation, in spite of the obvious and even pressing danger of overfishing 
to the point of literally killing the industry, or at least of reducing it again to 
negligible proportions, There have been several international conferences 
and conventions, but their accomplishments liavc boon out of all projmrtion 
to the need for regulation and limitation of the annual catches. 

In oonclusion, it may bo added that Professor Brandt has sliown good 
judgment in avoiding two dangers. Ho does not attomj)t to gloss over tho 
complexity and variability of hia siibicct-mattor by pretending to secure 
precise and exact results where it is obvious that tlio very nature of Ins 
material does not permit this; and ho docs not lapso into easy optimism and 
closing platitudes with regard to tho future development of tho industry, 
whioh needs thorough international regulation. 

EnMo Paul Hohman 

Northwestern University 


Industrial Opyorlnnity in the Tennessee Valley of Northwestern Alabama^ by 
Herman Frederick Ottc, New York: Columbia Uiiivcraity Press. 1940. x, 
177 pp. $2.26. 

This is a study of present and prospective dcvolopnieiits in the seven 
counties of northwestern Alabama which embrace tho lowlands paralleling 
tho ToiinoHHco River and that sectiou of tho River wliich formerly cnvcjred a 
tliirly-Hovon-milo stretch of rainds, known ns MuhcIo HhnalH. The sig- 
nificanco of the study lies in tho fact that it is an evaluation wdiioh covor.s 
intensively a small, geographically distinct, homogeneous area that many 
intoresls have sought intermittently for more than half a cenLiiry to develop. 
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AwtiHirAN jA'rioN' 

Current ftitenlinri grnwfl out of lliR \ViIi«rui I>aiii ivliieh the redcrnl 

Cioveriimcnt «Url<3cl in 15U7 and Henry Ford nflerc*<l in the early IwcnUcn 
Ig take over and develop into a '\SeYeiily-l ive Mile City’* aiul wliieli the 
Federal Govcrnniciit lalc-r coin|ilcl4id and e?^|mndrd into l!ie Terinc^Hco 
YnUcy Aulhorily, 

The author Iraccn cftrefiilly llie ccoiioinir lii^hiry nf Ihr* area and then 
prc&cnU chftpLcra on llic exi^^linK manufftetiirina: ind«^trinF<, nvailaldo raw 
infttcrinlH, induHtrial iiiBrhel-?<, niirl IniiKaii A nnirluflini? 

chapter dcala with jiroFiiK*rlive doYelopinriit^. Tin? arra uiid^r urnitiiiy in 
fiinnll cnouRh both for iiiteiiHive ndd work and fnr raroful ^Uviy id a wide 
range of BCtiimdary ninterial, inurh of it of a U'clmriln^ii'fll nrilurr\ all of which 
has a Ijcnring on the eoniplex prolilein under ^kUidy. 'llir nullior npiamrH Lii 
have been well cquipiKid, r)»|»et:ially along gc^igrAidiic linofi, fur Imlli ly|K‘.H of 
effort. The evidence fseeniH lu have been obp'ftivrly enn^'iderrd and ilir‘ eon- 
cluaiona are balanced, scholarly mies. The rhapl^T iw the iJis-page 

Buminnry dealing with the iiiduMlrial proi^qw’tli^ of the area. 'I’he reviewer feels 
that many of the detailed coiitluf^ion« conriTniiiR the future, rarefiilly workcil 
out in the prceeding chapters, niight have diHplarrd to guod effort the more 
general concluding alateniculf?. The reader wim tiiriH fin^t to (ho (inni rhapier 
is likely to form cnncluNiona curiccntiiig (lie quality (if (he bmik which arc 
unfair to the author, 

Ai.rnrn II. Wii.UAXlrt 

University of Ponnaylvania 

A Comparalivc Sluily of iho ticnmnil luruhtirfi. f»f MurUMy in ICu^jhiwl nwl 

IFa/ca and m(/ie t/nitcd Mfofcao/ AirnrnVo, hy 1\. Ii^nviF^-l'niiing. New' York: 

Brilielt Library of Infornmlinri, IlMth iV} pp. rni centi'i, 

TIiIh study was Buggenlcd by an exaiuinalitiu nf (lie variatimiH in 

the mortality data for the largo towns of Kiigland and Walof, Gr rmany, 
and the United Staten which nliowed that in ICiighunl nnd Wuhv^ (hr n^»urd 
winter maximum was more proiuMince<l tliaii in nllirr oimrilries. Iti the bi lief 
that the unfavonddo winter mortality in Kngland and Wales might bn due 
to romccliablo coiulitionK, a detailed study was undertaki'ii to ili lenuine (he 
fleasoiiftl incidence of mortality for 21 church of dealii. 

Tlio analyfliB iiicltulGS monthly inorlidily data (eorreeted f«»r agi* and hi'x) 
relating to the period ITd 1-111:15 for KugUnd uiid Wulvs luid tu ibo >euT^> 
1031-193*1 for the United Stales. .Sptfdal refor<*m‘n to normi^puinling dalu far 
the Ne\v England Htatca ih iimda becauKO it was Ml (liiil ri rtaiu fiudors ^irh 
aa population daiiaily, area, raeial minipohitioiu imd rliinnln uf (he Ni w 
England Stalca ap|)roached iiioro nearly Ui llio riirrivijinjidijig cioiditiiuiH in 
England and Wnlcn than did thoHo faetorM in other Stutes nr tlm I'niieil 
Slatoa Hogiairalioii Aron, Only a limited iik(mh imole id (he (ii-rjoun htntiMirs 
bocauBo they xvere not auflriciently comparable. 

In the compariflon of tho principal atntihticid feiilureh of the various ilis- 
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cascS) tho cfiUQGS of death arc clnasifiod into five groups according to tlie 
charactoristica of their seasonal distribution. In general, tho rosulis indicate 
that the winter mortality in England and Walea is relatively higher and tho 
Bumincr mortality rates relatively lower than those for tho United States* 
However, tho net olTcct of these dilTorcnccs is that the winter excess in 
mortality in England and Wales overbalances tho suinmer advantage over 
tho United Stales. Except for a marked reduction in the dilTeronco liotwcon 
tlio Buminor mortality rates, theso disparities still exist when tho English 
data are compared with those of the New England States. 

Tho unfavorable winter mortality cxperionco in England and Wales is 
attributed to rcsjiiratory diseases, namely, bronchitis, pneumonia, inflU’* 
onxa, and tuberculosis of the respiratory system. A supjdcmcntary analysis 
of tho age and regional diatribuLions of bronchitis and pneumonia is made 
ill view of the importance of those cliaen3e.s aa a cause of death. Tho two 
major causes of death responsible for tho higher death rate in tho United 
States in July aa compared to the rate for England and Wales were found to 
be diseases of the licarb, and violence. 

Tlio author docs nob boliovo that the seasonal diiTcrcncca found between 
the mortality data for England and Wales and the United States arc duo to 
climatic factors but feels that the explanation may more reasonably be 
sought in dilTeroncGs in hygienio conditions. Tlie nutlior concludea that '^fcho 
present study contributes, from another angle, a further argument in sup¬ 
port of tho general conclusion that there ia much provonbablo mortality in 
Engand and Wales which ia not in fact prevented.” 

IIaldeut L. Dunn 

Bureau of the Census 


Tke Yoriih of Ng 72> York City^ by Notlio Paulino MoGil! and Ellon NatJiaJio 

Mabbhewa. New York: The Macmillan Company, 1040, xxvi, 420 pp. 

S3.60. 

The authors of this volume present tho fmdingfl from a study made mainly 
under their planning and direction by the Research Bureau of the Welfare 
Council of New York City with the assistance of tho stato and city work 
relief authorities and of the Works Progress Administration. The investiga¬ 
tion dealt with a sample of 9,041 young persons between the ages of 10 and 
24, inclusive, residing in greater Ngav York in 1935. Tliie number ro]n'c.sonted 
a sample of approximately one per cent of tho youtli population. The sample 
was drawn from households contained in the files of tho Heal Froverty /?ir£'n- 
lory. Information concerning tho educational and employ men b status and 
history, and tho educational, vocational, and avocational activities, inter¬ 
ests, and attitudes of youth of this ago grou]) w'as collected by securing 
through interview answers to questions on a schedule coiiHistiug of 101 items 
and by a time record of all activities during a "sample” week immediately 
preceding tho interview, Tho appendixes include discussions of tlio scopo 
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and molhocl of the Htudy, and of the rtjpre^iOuUUvoncm of ll»o sample, in 
addition to tho Bchcdulc and alalmlicol Uidew- 

Tho volume conlfliiiw a yfvM\ of irikro^HliriK and infnnimtivc nmLorinl. 
The HRiuficancc of the findinR^ i» educed Ihroyi^h careful renHoniriK wilhmit 
the tendency to uphold any parlieuliir proiMi-nl fr»r ancial action. While the 
study WftH mainly exploratory, it nfteri prnlicd f^iilTiriently deep to touch the 
foundations of n number of youth pndileni^^. The problcniH of ynulh appear 
to ho much tho amne in our larRf^l city aw in f^rnan coinniuiiilieHi ns ^iho\vJl by 
the common fmdinK^ of Him Ktudy and of other aludii^ nf ynulh. Only a few 
of the more Bignificant cnncluRioiiH and irnplicalioiiH rnii be. inciiiinncd liero, 

Unciaploymcnl during the drende of the iMd'w Ims fifTccled wnrkrrH of 
nil agcfl but hnu fallen diaproporlionalely beuvilv uimii ynulh, 'I'lm elmncps 
of omploymcnt fire grcat-CHl for tlun^u who have lind work expiTiciirej and 
Biiicc youthfl have not lind Ihia experience Ihoy are not only disrriniiimlctl 
ngninst whan employment opporlunitiea nrise hut remain rlisrpialiruid bo* 
onuBG they cannot got experience. 

Although moat yovithn onlor high school, Ivm than half of Iho^o who enter 
are graduated. The Kchooln partly through inertin and juirlly through lack 
of reaourccB and viaion have been uimlilc lo provide for new and changii\g 
social and economic condiliona and work ap|H*rlnnilicH. Moreover, tliouc 
youllia who drop out of achool enrlicat arc the moat hniulicnpped cconoiii- 
ioally ami socially. Tho ynulha Nvho did Hticure john, wore dominantly em¬ 
ployed at work incommonaurnle with their interoals, levels of nliilitioii, and 
training. 

While abundant time is available Lo unemployed ymilh for wlml in 
tormod lGi&uro4imc purauits, Uiib time eonniata of lumtH iif honidom or of 
empty hours which fall upon llmao who arc not trained for Ihn worthy nne 
of leisure. Whilo there would likely he some ehange in the leiKure aelivilios 
and attitudcH of youth were it poHsihle for Ihoin to Ijecoina engaged in ilm 
world's work, it would probably bUU Im true that most young people, ospe- 
cially after leaving school, arc not iuloroHled in and are nut prepared lo 
pnrtioipato in conatruclivo leiHurc-liine activities. 

0. JnirNHON 

University of Minnesota 


7'ko Labour Cost of (he Warld War (a Great lirilniti, lOIi 1033^ A Stathlkal 
AnalynSf by N. 1). Dearie, New Haven, (knuieclicut; Yaln University 
Presa, 1040. ix, 200 pp. $2,00. 

Tho valuable collocliun of World War fitudicH [mbliHlicd under Ihe nunpicoH 
of the Carucglo Kndowincnb for Inlcrnaliunal Peare hna iu»l Immui onrielied 
a groat deal by IMh monograph. Neither in content nor u|ipearniH'f‘ is it very 
Hatififaotory. This ia nuich to Im regrctled; for Iho ilrawing up of a liibr>r 
hainneo sheet for Groat Ilritaiii covering Iho firal Wmld War nml llio luui- 
Booulivo deinobilUation period in a significant roHcnrch problem. 

Dr, Dearie Ima oolloolcd a conasdorahlc amount lA slalialicH on tho impact 
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of the first World War on the BrRiHli labor nmrkcL. lie evahinl^^n llin m\m- 
tion of labor supply by the cnlliiiK of men to the inililary forcoj^, and Ihe 
degree to which it was coiiipenHatcd for by the diverwinn of unemployed nr 
u 2 jecoiiDjnically employed labor to itidustrinl activity, by* the reduction in 
trade disputes niicl industrial accidentH, and by the decline of HritainV 
omigration aurpluH. Ah compared with condilioiiH which \vouhl have if 

tho war had nob disturbed the trends prevailing during the priswar period, 
the United Kingdom seems to have lost the equivalent of roughly L^s n luilliou 
malo workers per year during the four years of war, and again tho Homo 
number during tho demobiUzation period from Noveinher iOlH to necemlmr 
1922. 

Tho yearly war loss amounted to about 10 per cent of the total ncmqucd 
population in July 1014, according to an estimate of the Board of Trade, 
quoted in tho book. Tliiw shows that military mobili/atif*n <lid not reduen 
Britain's labor supply to a great extent, at least not in ho far as aggregate 
numbers are concerned. Of course, tho number of workors available for purely 
civilian pursuits was curtailed to a much larger extent. Aocordiiig to Dearie, 
an additional three million workers per year were 'doBl" tljrougli Ilnur diver¬ 
sion to war production between 1914 and 1918. Ilcncc, for tho average war 
year, tho proportion of worker-years withdrawn from civilian work annjimted 
to about 25 per cent of tho 1014 total. 

The book contains material which may be of cnnhidcrablc intercut, for 
inatanco, figures indicating a decline of tho rdativo frequency of industrird 
accidents under w'ar conditions, But the BtatiHtician will be disturbed by Urn 
lack of information on sourcc.i, tho incomplete oxplaualion of eoneeidH u^rd, 
and tho uneven discussion of proccdurcH ami resullM. These KhrirleomiiigT<, 
togother with the obvious lack of editorial care, create the impreh>ion of an 
unfinished work and aoriously impair tho uficfubiobH nf the boiik for roferorictj 
purposes. 

Tho student of war cconomicH may rcHont Dr, Dearh^’rt practice of drawing 
the balance sheet of labor in war for the four-year |U)rit)d uh a whole. Tln^ 
pcr-ycar averages, in tcrniH of which the rcHultH anj Htatod, an? lieliiii>UH 
averages. The wav ofifort they depict in far above the actual MritiHli war 
effort of 1914 and 1915 and far below that of 1917 and 191S. 

IIoilST MKNr^KU.'^nAO.SKN 

National Bureau of lOconomic Research 


Wage Dijfcrciilials: The Cane nf Ihc Uitalcillvfl, by C’urrie N<*w York: 

Columbia University Prt?sH. 1910. I(i9 pp. S2.00. 

This interesting study imirsliallH Iho with n-npiM-t In Um* < n jh t 

of loiig-Lorm wage (linfcinmtials tuiiong a group tif worlu'r;^ nf brnarllv r.iiu.^ 
parable hkill, 'Pho wages studied an* iImim* of iiiiiikillcd Inlinr; f Im- dntii o< t d 

are average liourly enlniiice nd(‘rt fm- malo ... labnr, \:\ iodu ilni \ 

1020-1937 (U. S. Bureau of Rubor StJilislics); rt\‘enigr hnnrlv riniiiiiKi ami 
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average weekly onrniiigsof innle unskilled jftijor, 21 mnnufftcLurijig industries, 

1920-1D37 (National Indufilriftl Coiiforcnco Board) ;crtUiuRtod aniuud cRtningB 
of unskilled labor, 20 inaiiufacturing iiidufitnca, 102:1-1031. AdiiuLlcdly tLo 
homogeneity of the worker-group is not perfect; it is prolmble, therefore, 
"that Boino of the differentials to be observed in the da la ftrise hecauBo of 
difforencQS in skill. ..." Moreover, ehorUruii wage diJTereiiUfllfj among 
comparable groups of workers in difTcreiit induHlricH nr regiouB may appear 
because of temporary alterations in the condition of imluHlry or rogiuiml 
labor markets. The period flludicd, in conHOituonco, muHt bo long enough to 
indicate whether tUftercntiftla avo porsiHleut. 

Di\ Glaser does not attempt to JncnHuro the utrul of wage difTerontials 
among unskilled workers in dilTorent industries, Hlio does sock in hIumv, by 
the use of ranks, the industrieB in whieh wages are jjcrfliHLonlly liigU or per- 
siatently low. In the case of average hourly entrance raleK, for example, 
each industry is rai^ked for each year from 1920 to 1937. The Hurn of Liio 
annual ranks iiulicatee tho final rank of each indUHtry, Vnriou.s nioaHurcH of 
the stability of tho annual ranks arc set forth, Since tho data indicnlo tliat 
tho ranka of the industries ate reasonably Htablo over the period covered, she 
oonoludcs that "dilToretitialB in average hourly entrance ralcH of coinnuni 
labor are persistent.” 

This same procedure, leading aubtitnntinlly to the Hamc conclusion, is 
used for avorago hourly oaTiiinga, average weekly oaniingH, and ch tin mind 
annual earnings, Tho rank method applied to entrance raten is nlHi> miiployoU 
to show tho poreistcncc of difTcrcnlials among iuduMlricH williin lliu North 
and South; other teste are utilized to reveal the pcrsiHlcncc nf inlorrcgioiml 
differences in wages, Tlioro ia an intorcsiing eliaplor on llie disperaion of 
wages, in which coclficiontfl of variation are comjmtcd for mdi year for eacli 
flories. In general, these coefBcicntH fail to indicate tho oxiHtence of a wage 
diffeiential behavior pattern during u)>- and down-awingw of tho Imwincss 
cycle. 

The peraiatonco of wage dilTcroiitialB points la imperfect lalior mobility 
and an uneoonomio allocalion of labor among cinploymculM. 'l*lio socond 
part of this volume deals with certain napccts of tlio theory of wages and with 
the causcB of imperfect labor mobility. Thia iHhcushioii does not add higiiifi- 
oaiitly to our knowledge of these subjects, but does bring together Hcattercd 
information in a iieeful faBhion. 

It. Douty 

Wage and Hour Hiviaioii 

tJ. S. Department of Labor 


Whither Iniercsl Ralosf^ All Ayjiraiml of Vremirci^ in md From th*' Cnjnial 
Markets^ by Harland H. Allen, New York: Hnrpor A llrollmr^. 1910 . xii, 
190 pp, $2.00, 

After two decades of clcclino, interest rntoB now nru low( 5 r t linii ovit be hi re. 
Tho present yield of AAA corporation boiule in ahovit 2.75 per ciM\t. 'rUe long- 
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eat iaaue of Uiiitod iStcitca GovcrnnieiiL bondf)—the 2|'fl of lDfW“lf)(15—yield 
only about 2.10 per cent; and beenuHO of iU comploLc oxomplion from in- 
come taxes a recent iasuo of serial obligations by the HU to of Connecticut 
sold to yield from .B per cent for the 1014 matutily to 1.52 per cent for the 
last maturity, 1971. In Ida oxaiidiiation of this downward treiul of intorewt 
rates tlio nutlmr has attempted not only "to sec >vliat have been the im¬ 
portant oauacH of thia dcclino” but also "to segregate and nppraiHC thp^ie 
factors with particular rcfcroucc to their present vigor and prospectivo 
potency." 

Ills invcBligalion reveals that intcrertt rates have tended to he forced down 
because of the decrensed demand for loans brought about by ft cessation fd 
foreign borrowing \n this country, and Lccaiise of a londency for corj^orntionH 
to expand by internal financing. Likewise, an increase in the sujjpl^* of eajiilftl 
savinga through life insuranco companies has nccontimtcd the chnv nwsrd 
trend. 

These three important factors—the two affecting demand and l)ic one 
ftfTccting supply—arc the ones which must bo compensated for if interest 
rates are to be higher in tho future, For signs of poRsiblc clmngcB in llm IcvoIh 
of money rates one must watch thcao deop-soated cftuHOH “which do not aji- 
pear likely to bo ernsed by tho passing of a few 3 'cars" rather than bank 
deposit volume, gold supply, or commercial loans. 

Since it appears that the pressuvcH in tho capital market responsible fi^r 
low interest rates have not spent their force or censed to 1)0 jmjmrtaiit Urn 
author feels it ncocBsary to nnaly/o tho sooial, oconomio, and iiolilicul iin- 
plications entailed in the necessary adjustments to the new low level of 
interest rates, and dovotca about a foiirtl) of Llio book to that end. TJici 
author's conclusion, or rather "Ins present conviction is that, on briliuKto, 
the disadvantages and penalties of low interest rates arc j^robably fully 
offaet, if not moro, by the advairtages—conditions in this era being what limy 
are." While this oonclusion may not bo acccptablo to ovoryouo, the nutlior 
abill deserves praise for his Htimulaling and realistic discusHion of tlio factors 
determining the rate of interest. 

Khnnktii Luwih Tiikffi’zs 

CarnegiQ Institute of Technology 


Michigan Tax 'Trends as Related to Agriculture^ by Dnnznl 0. ('line. Kant 
Lansing, Michigan; Agricultural lOxperiincnt Station, Michigan Slate 
College. iSpecial Hullctin fiOl. February, 10-10, SS ])p. 

The Michigan tax system has boon re?volutioniz(‘d hIijc(^ 10, ’fi), parli<mlarly 
in its olTect upo]i IVIichigan farinei’H. In J0!U), Mjchigfin waii Iho third higlic ^l 
fltato in tho average amount of farm rou] rntate laxcn pt^r SlOd of vjilur ivs 
reported by tho U. H. Dojuirtment of .Agricultiins but by lo:i7 il limj (b«ii»iir.i 
to fortieth place. Factors chielly rrsiionsihln for this fihifl iir(' iIin< (1) ikiliip 
tion of tho irMnill limit on the pnipen ty Lax rab\ Cl) nmmval nf tin* ^laU- h*vy 
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on property^ (3) reduction of nsficw^cd valuuiioiiH, (4) of luwiiHlup 

roada to the countica nnd the aliiioat coiriplcto Hliift in llio Hupp'irl fjf niTttl 
roads from tho property tax to motor veliirlr Uxert, (o) ox|tnnNicin hi Htnto 
aid for education and wolfare, and (d) iiiijKt.Mtiori of tlio rotnii fiiika tax. 

To provido porapectivo on the whole lux ailmUioii, Dm firal two fiColifiUH 
of this atudy portray IrondH in property taxalifiri and thr* and local 
reveniio syatoiJi during tlie pftfit 25 yearn. Tli« roiimindor of I he Imllolin in 
devoted to taxation trondBiu relation to agrimUurn. Atiidy^inuf tho rlmngCH 
in 200 agricultural townshipfl in acetion threoj rnvnalw that (1) nn a rcHult 
of larger atato aid for hcIiuoIh niid eliiniimli(m c»f llu* levy fur ^latn purjmHcw 
and for rural road support, tho lax levy in iiiohI cif lhr«o IdwnHiipB avrh ina- 
terially leaa than could have been hnpoHcd under tho iri-iinll liiiiiliiliun, ami 
(2) reduction in highway Icvio-B was rcBporiHiblc tnr iS per rent nf Lim tnlnl 
dcoreaso in property taxes, IJccnnac of Iho iinporlniiro of thif^ Jailer factor, 
^ a Bepaiate seotion describes the Iranafornmlion llmt haw nciuirred in rurnl 
highway admiuiabration and finance, rrosentatioii of the malorial in en¬ 
livened by a Borics of illumiunting diagraniH and charlif. 

This is an oxcellent monograph that will be at iniere^l lu Htudnnla of 
taxation. Although based on llio Michigan Kiluation, the Hlndy Imn wider 
Blgnificanccbccauflo other states have experienced ftomewlml ^ilnilnr elmngos, 

UrtllKlir S. Kduu 


University of Michigan 


Por//oKo Poh'cies of Oomincrcial Ihinkn in Ihv Vn\ir\l hy 

Pearson Hunt. Boston, MaRsachusoLU: Ikircau (ff Ikudio^i^B UeKt^nreh, 

Harvard Univoraity. lOdO. v, 58 pp. 5.1,50, 

After reading this monograph, thcHo rovicwera nrn lufi witfi I lie (liMliiict 
feeling that the result docs not mnlch the title, tl wnphl Hioiii, from the 
produobj that it might more accurately lie tilled, “l'ortfidii> tlmngoH , . . ^ 
Tho first fow pages aro a preliminary Hi?rv«y fd tho auilnidlity n( rti ailaMc 
data. In those, Dr- Hunt domonstratCB why naiiimni bank ligurrn are i^rd 
AS ATk accurate sample of tho condition of all eoinnirk'i’ird banks in tlio 
United States, It would be difficult to (luestion or dinprova liiw evidnicc. 

An eyebrow or two muHt be raiBcd, thougli, wdmn ciiiiiing iijmiio “Tliiw (livi- 
Bion of earning aflaota on tho basis of their expected iiianiii^r ai IhitiidfUion 
means that we can look to changes in their relative iniporlaihee in Imnk pf>rb 
folios as indicatova of nhanging bank jmliem with rc«pcrf in kVpaVfiYi/.'^ (Ilslfcs 
OlltB,) 

In generally accepted usage, it would scciu that ‘'policy/’ ah nr^sooialcd 
with mauagomont should bo voluntarily conKei(MjH am) drlibcralo. 'riioMC re* 
viowora do notaubsoribo to the idea that tlio rliaiigcH which Iiave taken plju'c 
in tho last two decades with respect to eninmoreial hiiiiiK have beon rilher 
voluntary or doHberato on Che part of coniiiinndfd hank niiuingeiiKmlR, 
Rather they liavo been a forced oxpedicney, CkMiiinorciul btiiikH riro really 



■lioOK IllvVlKWfi 


159 


inHtiUiLionfl of ftctoiiiiiiodatinn ftiul iinl nf r^ri^inaliiin. Tlif’y cIm not oul 
and find plttccrt where fuiulH iiitvy be oM’d mid llien Iry to liiid lo 

borrow finulH to ukc in the juanrier “disenverfd^ by Uin Imnk. 

Within the knowledge of theKo reviewer^*, Mieli cimrigert hh have ormrrrd 
in bank portfolioH, particularly in loanw niid have been the refler- 

tioii of a changed typo of denmiid. Policy or iio, if llieri! ih no demand for 
commercial loana, bank pnrlfnUow will holil none. 

Chajiter II deHcriboHfuctunl elmuKOH in bank porlfidioK from In Ilirilb 
The author Iracca clearly Ific, chiiriKCM in InniiH tiiid diHcounlH by llimc 
loans commorcinl in foriUf Iohiih not eominercifd in form* anil real estate 
loans. ChaiigCH in inveslnionts are Iraml ]»y cln^'M^n, nw: rnlf.cd Slale^i gov- 
eminent obligatiiMiK, alnU^ cnuiiLy iiiul inuiiicipal [mrids, railroad and public 
utility bonds, and olhora (with Kniiic further Ht‘grcK«liuii). 

Not fiurpriKing is Uio conclusion that real OHlale loans have been the ruoal 
vital of the types of loniiH and <liKcounts. Tliese have been rather encouraged 
by Uberalizaticm of baiikiug laws* 

One feels somewhat marooned l>y a Henleuce on page 15, wliich rcadf^j 
shows also timt KolMuiuidnliiig paper in hUII tlic Hourca of about half Lim 
volume of the Loans and DiscounlH of national Imiiks.^ The reason for lUn 
desolate feeling is an earlier footnote, on page 9, which readf*, *Tn l)m (iriwl 
analysis, no loan can be called HoU-li(|uidHliiig uiilil after it has lieen paid 
off in tho way intended.’^ This may bu a fine dunce fd wonln, but tlin nutlior 
throws hiiiiHelf into the error attributed to otluds. 

Itcforring to changes in aggregate earning aHSitls, Ur. llunrs Jignrcrt show 
tlint commercial loans made up an evcr-tlccri‘nMing porfion of bank earning 
assets from 1020 to 1030. There was a slight gain iji 1037 and 103S, but in 
1030 there was a moro drastic decline, bringing llm figure to 10.11 ]!er cfmt, 
tho lowest since at least 1020, 

Tho most interesting part of the Hliidy has rlo with factors affeclijig 
bank porttolioB, 1020-1030, which are discussed in (Chapter IIL WwV ben^ 
the author leaves a Htono or two un turned. For ins lance, lie giv(‘s, uno tif 
the changed ways of financing working capital (i.o,, (jperaling caiiital) 
needs—which in turn account for n reduction in conirm‘rcial loans by bjiriK^^ ■ 
tlio effects of more liiicral credit toriuH granted In cusloJncr.M. Tim cpn ^iiun 
immediately arises, "Where did the seller*H addilimnd credit granting pi^wcr 
come from?” If the manufacluror is carrying more nfcdvablcH bciuni'^c <*f 
more liberal credit toriiiH granted to liis <lisLri)mtfirs, miglit this ntd lie llm 
very reason why the niaiiufacturcjr would be borrowing from tin' bank to 
cany recoivaldes — instead of the distributor borrowing t(t carry invm\toryV 

The author rectjgni/.eH that, as far as its drsiro bn* an inn i’n^i'd dom.'uni in 
commercial loan.s is eoncenu'd, tim banking fnitfunity i b'iuld appn’riah* 
ineaHUVOS desigiUMl to rrusc Hut gimri jd iirice li'Virt. This ib‘dui'linii is Im; rd on 
tho obhorvation tliat the I’n/nr (jf riiiTJ'rit prndiirlinii if» of fur grojiler iiO“ 
povtance than the of ]U'oibM<tinn, siiir*' brUh ^srlrking rapilid ando 

bank credit deal in monetary iinitH. 



JQQ AMKUICAS fiTATIhTHrAI. AHHOcrfATION- 

A very intorcBtinR compBriaon in mnde r»f Ihc Iwa rtiliit on liiniiH luul in- 
veatmenta. Dr. Himt fimla blio lo^a mlio on invcKlincrilM <»v-nr liio iieriod 
1021-1O3D was Ingher than that on Ioann for every yrnr exeejiL \ Sm and 
1038. But larger recoveries on iiivcatiiiciil.n cnunlcr-ljalaiiccd llio loss ratio. 
"While there Boctna to bo little dilTcrcnce in tlic buig run Itelwoen ionn.s and 
investmenta oa aourccB of Joeaea, if projMT weigbL i» given bi the earning^ 
which each claaa provides, auch a phoiumicnon is of grciil iiitere.vl to Imnka 
in weak capital poaitiona, aa they may bo cloKi’tl before the recoveries begin to 
be tfikcn. 

Noxb, Dr. Hunb tliscuHKca the iunuciicCK llmt duuinc^H jn Imiik 
and rulings by superviBory powers are Imviiig cm Imuk jMirlfulitLH. lie? brings 
up ovidence that the old concespt of liarc hrirn «« 

a tesb of the adequacy of loan policy ttiul that cnJiniinrcial banks will un¬ 
doubtedly be influenced into making Icr» licpiiil loanK with Inn^^cr muluril ich. 
There is thus an implied duty on the part of KovcniniPfitfll OKCiiicicK Uj jjro- 
vicle ample TcdiBcoiinb facilities where they are reejuired, 

To Dr* Hunt an incBcapftblc conclusion is lhal*^moalof Ihc pmcnbqualitn- 
tivo controls now available to govcrnmcntiil bodicH are being ut^ud to foster 
the cxpanBion of cominorcial bank credit alcmg lincH wliielc wnuhl Iinvo been 
frowned upon a fow years ago." It mny ngniu be a clioica of wtjrdK, Iml lUore 
is nn implication in the aentenco which docs not appear prnjirr. 'rhcMC re¬ 
viewers* observation would bo that *^sucl) rhniigos in rjunliCalive couirolg 
open Ike door to expansion of coinmcrcial bank credit along Huch fonm'rly 
frowned on . , . eto.” 

J. Ibu'K 
Ai.bXANumi Wali, 

Roborb Morris Asaocialcs 


Oomftiercicd Bank and Consumer /rifi^ahnc/U CroM, hy John .M. t’liaprriau 
and AsaociabeB. Pinancial IlGSearch Program. StudicM in t!tnisuihor I j^hliiU 
mout Financing No. 3. New York: National lliircan (pf Kcimoiiiic Uc- 
eearoh. 1940, xx(v, 318 pp. $3,00. 

This is a factual account of the part which formal pprsonul huiii and 
time-sales departments of commercial bankH now play in Dm in^hdmerit 
financing of consutnora. It dcHcribcs; the cbuhch of llie rurericy of bunks in 
consumer credit, the speed with which [jorsonnl hmn doparlnunilH uni de¬ 
veloping ae auxiliary income producers, the moot Icgidilv of tlin (m hiiitiues in 
moBb statoa, bho ccoiioinio and sooial Rtahility of cuHtunier.s who iiso the H(?rv- 
ico, the flourcofl of business, tho favorable cullcotion oxperirnru. tini fuclfus 
which make for poor payment records, Ihq sjirnad of olmrgi'r^ pir mmsomiT 
credit in terms of ofTecLivc intorcst rates, the diflicnIlicH of idhiualing i»x|irii!n u 
to determine profits accurately, tim iiulirnit nimririug nf mimunicrri l»y 
loans to Bpcciali^cd conBumcr orcdilinstilnlioiiH, and inlra- and inler'-iriBlitn- 
tional competition, 
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Tho general reader will find the study a careful and informative atatistical 
elaboration of material on consumer credit gatliored through questioiinairoa 
on a nation-wide scale. Many diflicultics of enumeration and compilation in 
a growing field have been overcomo, but the etudent finishes tho book with 
many questions unanswered No doubt, some of the amswors will appear in 
the volumes of tho I’inancial Kcsoarcli Program announced on tho legal 
aspects and on the eoonomic implications of consumer credit operations. 

In these explanatory volumes wo may, porhajw, expect discussion of 
important problems omitted from tho descriptive voliiiiicB, siieh as: imper¬ 
fect competition in consumer credit, control and regulation across as well 
as within institutional lines, sharper distinction between consumptive and 
productive fmanco, tho propriety of consumer debt financing through de¬ 
posit creation, the degree to which tho low-coat and tho low-Iosa experience 
of the personal loan departments of commercial banks may depend on tho 
extent to wliioh they can rely on higher-cost lenders to bail them out of 
troublesome deals, tho social and economic implications of tho ciiangcs in 
the financial mechanism of our economy of which consumer credit is part. 

From the chapter on risk factorn, in which ho might have hoped to find 
practical guidance, the practical operator, faced with a decision to risk his 
money on a specific applicant for a loan, turns with an increasing sense of 
baillemont. As ho plows through tho technical presentation, tho banker is 
presented with a sorics of indexes, each of which is carefully qualified but not 
synthesized with the others, so that he ends in futility. Credit jiidgmont is 
an ort—not a sclonce—and what tho credit manager needs is some way of 
arriving at a composite on which ho can say "yea” or "no." 

M. R. Nbifeu) 


Beneficial Management Corporation 
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THE MEANING OF UNEMPLOYMENT STATISTICS* 

By AtiYNBBS Joy 
Bitrcati of Labor Stalialica 

T III 0 10 TH13 end of a decade of cstimailng unemployment. The Cen¬ 
sus Bureau will soon issue its preliminary report from the Census of 
1940.^ We can then all re-examine and appraise the slalivstics wc have 
been using for the past 10 years. Whether this initial Census report 
shows 7 or 8 or 10 or 12 million men and women unemployed in the 
spring of 1940, in itself matters little for the course of this discussion. 
Many of the same difficulties that all estimators have encountered in 
obtaining satisfactory statistical tools for the formation of public policy 
in this field will still remain, even after the 1940 Census has provided 
now bench marks. 

The problem is how to go forward in the future with a program which 
will provide prompt, accurate, and useful measures of tho amount of 
employment and unemployment and the size and characterisLics of the 
labor supply. It is such a program that is here presented. 

Let us begin with an examination of some of the widely used statis¬ 
tics of unemployment—those of tho Congress of Industrial Organiza¬ 
tions, the American Federation of Labor, and the National Industrial 
Conference Board, to name only three. In tho spring of 1940, when tho 
Census was taken, the CJ.O. showed 11.6 million uncmployccl, the 
A.F.L, 10.3 million, and the N.I.C.B, 9,2 million. In mid-October, after 
several months of a rapidly expanding defense program, they ranged 
from 8,9 million as reported by the CJ.O, down to 6.65 million from tho 
N.I.C.B. Whether the Census proves them to be approximately correct 
or to be in error by 1, 2 or 4 million is not the primary problem. ^ The 

A paper presented at tho 102nd Annual Mooting of llio Amoricnii GtaliBlioal ABsooinllon, Cliiongo, 
Dcoombor27,1010. 

1 This report ivni isBued on Jaiuiary 0. IDll, baaed upon a fi por oent sainplo aliuson by sqIcqUtir 1 
out of the BO linos on each onumcrnlion shoot, before editino, 

* Tho LabulalionBindionto that in Iholnslwook of March 1010 there \v‘cro7.5 million porsniiRHcohing 
work or ongagod in otnorgonoy work. The Consus rolcaso citlls ntlonliou Lo llin faol LbaL Lite nuinbor of 
omornenoy workers hIiowii by Iho InbulalioiiB is about oiio inilliou ubort of tho lunnber vshicli would bo 
OJcpcalad on tho basiB of tlm records of tho cmcrgoiioy work iiKcrioics. It scnniH probnblo llial rouj^lily 
half of llioBO were onu moral od as o in ployed in privnto or regular Kovcrnniniit cin])1oyinoiU, bccauHC rjf 
o-onfiision in lha minds of tho onurnorntora or bcuaiiso of tho rcliiofnnco (d cinorgciiuy workers lo rnport 
Lbqlr Blniiia oorrcolly. Most of lha romniubig niiBolnssiriorl omorifciicy workcra ncqiii lo liavo bcou re¬ 
ported ns not in Ibo labor foroo. Tho 172,000 raciplonls of N.Y.A. ntiidont aid no doubt ncoounlcd for a 
largo part of this group, and most of thorn wero probably reported as in school, Thua it n])pcnrs likely 
that tho total luimbor of nnomployod, dolincd ns poraona aooking w'ork plus omergenoy workers oLlior 
than N .Y,A. aludon Is, was about 8 million. 
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problem ia lliis: Given tlio new bench itmrk,s from llio CoiiHua of 1040, 
will revised calimntcfl, continued nlong the Hftme liiicH, yield Hntisfnctory 
results 1, 3, 6 or 10 ycara from now, or enn wc deviso odier, im])rovcti 
statistical tools which will beUer serve pnrpa«CH of j)uhlic policy? 

These three estimates and all of the ollicrs ruircnllypiiI dished ubc 
basically the same method. It is set uj) like ft simple jiroblein in sub¬ 
traction. There is, fimt, ftii estimate of the total lid>or force, .«o-cftllcd, 
in this cn.se, some variant of the fainilinr figure of tlie. 48.83 millloti gain¬ 
fully occupied from the Census of 1930, ciiiTently estimated in the 
neighborhood of 56 million. ,Second, there i.H an vsliniale of tho total 
number of persons employed at any given limn, in the spring of 1040 in 
the neighborhood of 43 to 46 million. We subtrncl: Tbe rcniuiinhu’ is so- 
called nnemploymenl. That is, uneinploymenl i.s a re.siihial obtained by 
subtracting ealimaletl employment from Iho c.slinml('d total labor 
force. If, then, there arc errors in estimating the tw(» large basic figures, 
they may well combine in tlic final ('.sliimilc of uneinjdoyineiiL to make 
a large percentage error in Ibis much sinallor figure. It lifts long been my 
opinion that unemployment c,Hlimalcd in this inaniinr as u slatislical 
residual has, and always will have, such great jiassibilities for t.‘rror lliat 
this technique should be abnndoiicd entirely and our eombiiusl elTorls 
should be directed toward devising new and belter mellmds for olitnin- 
ing estimates of total uncmployincnt, The reasons for this <'on(‘liision 
are given in more detail below. 

In April 1930 nil throe key figures—the labor suppli’, ^•mIllllyment 
and unemployment—were known, Groat difTicijlUea bave, been eneotiiil- 
cred in keeping these figures up to dole. Many of llufse diflirullie.s are 
still present and will be present after the Ccukus of 1940 provides new 
bench marks. 

The greatest difficulty, perhaps, i,s in the cuiTcnt esliinates of the to¬ 
tal labor supply, Starling with a figure for the gainfully oetuipied as re¬ 
ported in the Census of 1930, a current figure lin.s lumn jirovided by c.s- 
tiraating the population of each age group sojrnraloly for men imd wom¬ 
en, and then computing the working population in cacii group. 'J’his is 
done, ordinarily, by assuming that the same pi’ 0 |iortion of men niul 
women in a given ago group were in llic labor for<!n lliroughout the 
decade as in 1930. The pi'inci])ttl recognized cxcepLioiis are llio very 
young and the very old workers, who are known to lie le-sa muinuons; 
how much less numcrouH can only he guos.sed. 'I'lius, the lidior snpiily 
has been estimated to increase month by month and year by j'car liy a 
fixed amount, on a straight line bn.sis. Only the rc'luiiis from tlut (kiii- 
Bua of 1940 can indicate whctlicr the assumptions implicit in those fig- 
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urea were, in fact, jimlified.® It is likely, however, that eatimatcH of the 
labor supply arc far from satisfactory for two rcoRons: 

(1) Because a great depression or any other major shift in general 
economic concUtions will almost inevitably change Llio size and clmr- 
acter of the labor supply. For the future, then, the question in whether, 
given the new Census bench mark for March 1040, estiinatorfl of unem¬ 
ployment will not almost immcdialGly be in the same kind of difficulty 
llicy have been in for the past decade. Our tremendous clofcnHc pr’o- 
gram probably constitutes as great an upheaval for the American indufl- 
trial system as the depression that began late in 1929, although it is of a 
different character, The ink will scarcely be dry on the Census figures 
before they are in fact so thoroughly out of date that wc will again be 
only guessing if we apply the same techniquca that have been used in 
the past and estimate labor force as a rising straight lino. For example, 
during the World War period it has been cstimalod by the National 
Industrial Conference Board that employment exceeded by about 3 
million their estimate of normal labor supply. Tliis indicates the extent 
to which abnormal economic conditions may affect the size of the labor 
force. 

(2) The second basic criticism of estimates of the labor force is pre¬ 
sented by Mr. Myers. The change in tlio labor force is not constant or 
slow; it is very rapid—^particularly from season to season within each 
year. Thus, for example, the effective labor force may change by as 
much as 3 million wiiliin a few months, as school children, houscwivcfl, 
members of farm families, etc., come and go from the active labor mar¬ 
ket. None of the current compilations of unemployment liavo estimated 
these changes nor could they iDOSsibly have done ho. Yet for piiri)OS0S 
of national policy in an expanding labor market, such a.s that of today, 
information on ilie size of the labor force is as important as information 

Tbo Conaue flguro of 52.B million poTSona "In llio labor force" is Biibnlanllally nmnllor than would 
have boon cxpcoLcd on Ihobasig of tho 1030 ConouBdnlo. According lo Mr, rx)ring Wood, of Llio Diiroiiu 
of Labor SLaliBLloa, "Thia Ib llio principal rcaaon why tho numbor unemployed wna Hinnllcr Ibaii many 
ealimatars oxpcDtod it to bo. Tho dinoropanoy la pronounced ovon if compariaano nro limllcd lo Iho ago 
groups 20-04 yoara, wIiotq llio cITeots of llio inohiaion of inOKporienced workerH, docrooacB in oliilcl labor, 
nnd llio Ircnd loivnrd ciirUor rotircmenl, nro largely climinalcd. An ndjualincnt of Llio 1030 flKurca lo 
allow for cliBJigca in populalion and Ihc axpeated incrcaRo in Iho proportion of women In llio labor 
mnrkoL would lead lo an calimalo for 1040 of 4B.6 million "gainhil workers" in ihoso ago groups—37.1 
million men and 11.4 million women. Tho proliininary suniple labiilalioTiN show 36.0 million men in llio 
labor foroo, or 1.5 million Icsti; nnd 11,2 million woinon. or 0.2 iiiillinii Ipbi. Evon in llio more cniiiplolcly 
employed Kroup of iiion nged 25 Lo 4*1, Llio discrepancy is flulislaiiLinl. While (17.5 per cent nl llio iiion In 
UiIh ago group wore roporLed as gainfully oceuplcd in 1030, tho proporlion in Iho labor furen In 1010 wna 
only 01.7 percent. 

"It is pesaiblc,Gr oourBO, lliat Lliero have been slKiiiricantahiris during (histlecadn in llioprop^irtlnn 
of tliO population which la, in ronlily, In the Inbor forco. lint such nlilfts probably wore noL largo enough 
lo account-for the dlacropanoioa noted, and it Beoma fciirly oorlnin IhaL 1030 “gainful wnrkorB" and 1040 
“labor foreo" cannot bo regarded ne comparable groupa." 
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on unemployment, and a fiRurc which may he in error by pcveral mil- 
lions IB o/ little value. 

There is, then, the second l)asiKflCRmc«tof niicmploynicnl eatimntea, 
namely, the figures of employmenl.* l-iHlininles of ein])loyiiieat in non- 
agricultural occupaLiotia have been made currently by ilit>. lUircau of 
Labor Statistics for some years. 'I'hey are pieced logelber like a imleh- 
work quilt from inforinnlion from a grout variety of Hourees. The lolnl 
size of the employed group in the Unrcau's figures and those of llic 
agencies which c.stimatc uneinployiiienl is inilially delenniiusl from Lho 
CeneuB of 1930, by subtracling tlie miinlior of persons uneioployed from 
the number gainfully occupied, with cerlniu ailjuHLiiienln wbieh vary 
according to the aslimator. 

Going forward, however, almost all of lho exislitig data arc reported 
by employers, not by the workman or n incmlier of his furuily ns in a 
Census enumeration. Consequently thin 1930 total has been ))rokcn up 
into industrial Bcgmenta, based ujmn itKluslrinl censusi's or »dber com¬ 
prehensive mcasurca, leaving a residual to he divided up among the Ic.sa 
well-organized and wclL-dcfiucd industries and ot^cupnlioii.s. The eliasigcB 
in those figures since 1930 are based largely upon chnng(‘s in tlii^ nutnljcr 
of persona on payrolls, ns reported month by month by sample groups 
of employers in the more highly organiml imluslrios. Kor ahiinl 40 [ler 
cent of the working population Uicrc are fairly relinbli* curr^-n I sources 
of information. Tor tho other 00 per eonl, including agrieiillnre, llmsta- 
tisticB aro little better than informed gnewea. 

For manufacturing, raining, the railroads, the public, ulilitie.s, much 
of wholesale and some of retail trade, hotels, some, parts of flimnec and 
banking, part of the public conHlniclion industry. Federal employment, 
and certain other segments of industry, Lhero are qtiilo satisfaelory 
monthly reports of employment to the lluroan of iJihor .Slatislin, the 
Interstate Commerce Commission, thcTcdcrnl Power Com mission, tho 
Maritime Commission and other agencies. These roiiort-s can ho chocked 
for general level, as the ycara go by, by eomparisou with the iiidnslrial 
censuses and adjusted to the reports of lho.Ho conHUHc.s. Y(‘t, ns W'O all 
know, sizable errors have developed, even in sonu! of these Itesl-roporlod 
figures, such os monufacturing, because of the nature of tho sumph!. 

There remains, then, tho GO per cent of lho working populntion for 
which current information on clinugcs in cinploymeut Is very uiiHiilis- 

^ TholOiOConfiujj loUHor employiKlpomojipi, InoluUinKtliQKrnurTioliil vrorkhul viIilkjniM, provivl 
to bo not a-orlaualy out of Una wiUi lliQ oi)tliun(eii oominoiily n-icil. *ilio (‘eitnUH naiirtf. liirltiflra 

1,3 million poroonQ who woro roportod m Imviiifj jobu iioi nQliiiilly M mkiW, minm )ui( hijt nil ol 
whom ftro Inoludotl In ourroat oailmniDa nil tom ployed. 
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factory, It includes tlio very important private construction industry, 
state and local governments (until very recently at least), water and 
motor transportation, real estate and building management, all types of 
small stores and individual services, casual labor, domestic service, the 
professions and independent businesses, and agriculture. For these lines 
of work, information between decennial censuses can only be described 
as good guesses (or bad ones, as the case may be). It should be rcmcin" 
bered also that there is no way of knowing when there ia a neb move¬ 
ment to or from these unreported indiiatries into those for which reports 
are available, Thus, during the depression, there ia reason to believe 
that many people wlio lost their jobs in factories or mines found moans 
of living through performing personal services or starting small enter¬ 
prises of their own, but because there was no way of measui'ing the 
number of such transfers it is not unlikely tliat thoro has been an under¬ 
estimate of employment and an over-estimate of unemployment during 
the depression. Now, the reverse is probably true; small individual 
builders, for example, may be going into the construction of army can¬ 
tonments where their employment will be statistically reported for tho 
first time. Employment will go up, unemployment will go down, al¬ 
though their transfer in reality means no net change in either figure, 

For some of these formerly unreporbed occupations, current data are 
now becoming available through the Social Security Board, but there 
remains and will remain after the 1940 Census is complete a very large 
segment of the working population for which the method of direct re¬ 
ports on tho number of employees at work for representative employers 
will never bo satisfactory. Although great progress has been made in tho 
past decade in the improvement of employment statistics, both with 
respect to the number of industries covered and the accuracy and rep¬ 
resentativeness of the reports, I think it must bo recognized that we 
have pushed the technique of sample reports by employers aboTit as far 
as it will go. 

For these reasons, if we continue to follow the patchwork quilt meth¬ 
od of estimating total employment as we have done in the past decade, 
we must expect continued errors of 1, 2 or more millions of workers. In a 
total employment figure of over 40 million this may not be of great im¬ 
portance if tlie direction of the change i.s correct. In estimating unem¬ 
ployment, however, if an error of 1 or 2 million in omploymeuL is added 
to another 1 or 2 million error in the estimate of the labor supply, the 
resulting combined error of 2 or 3 or 4 million may bo very important in 
an unemployment estimate of 8 or 10 million. It may amount to aa 
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much as 60 per cent. This is not imnginalioii. Wc know llml in ihe dif¬ 
ferent sea-song of the year an error of this ninKiiiludo in almo.st inevilahle 
hecausc of seasonal variations in labor supply alone, of which pre.^ent 
estimates take no account, No set of fiRiires witli errors of Lliis siac enn 
have invich meaning. 

Yet it is of the utmost importance to kiiowniul to kiwnvijromplly and 
often—much more often than once in 10 years- how inntiy iK-ojile uro 
unemployed. It is equally important to be able to leiiile mifinjjloyiiK-iit 
to the size of the available labor force and llie innnhor wim are at work. 
Gueaseg will not serve. 

Moreover, even after these great global lolnls are obtained, ^ve still 
need to know far more about tlie unemployed and llic employed lhaii 
wo now know. Who are they? Are llicy tlic young or the old; arc they 
experienced or inexperienced; are they in cities or in rural areas; arc 
they merely laid off because of seasonal slack in their usual oecupiiiion; 
are they now actively looking for work; arc they in lioinOessly di‘pr('.s.scd 
areaa?This kind of question can never he answered by building up du¬ 
bious estimates of the total labor supplyandsublrncting (‘(innlljHlnbious 
estimotes of employment. 

What, then, is the solution? I should like to propose not one set of 
statistics, but an entire battery of related infornmlion in ord(‘r to nti- 
swer the general question as well as a nninUor of sjM'cial ([uc.slions wliieh 
are so essential to sound formulation of public policy. 

First, let us recognize that if wc are to cHlimalo llm nizo of the labor 
force, the total number employed and uncinidoyi’d, we must do so di¬ 
rectly by a sampling technique, and abandon ourprc-sont IctdinicnieH. If 
we want to know whether a man is unemployed, wc slumld ask liini; wc 
should not try to find him by siihlraclion. The public is now t|uil(* ac¬ 
customed to theidoo of sampling, thankH to llie numerous public ojiin- 
ion polls, and statisticians aro much more familiar with ilw luqnal limi¬ 
tations in social and economic fields. 

I should like to sugge.st, therefore: First, a Kinnll inouUdy )<arn]>l(! di¬ 
rectly counting the unemployed, the cnrployod and llio person.^ in llio 
labor force, using the Census of 1040 as a bench mark and following ila 
general definitions. Thcvahiablc work in sain])ling for Ibis type of infor¬ 
mation conducted by Mr. Howard Myers and Mr. John Wclib of (lie 
Work Projects Administration should make it poKHiblc to juil sncli a 
monthly syalcin into operation quite soon after tin* lO lO CciiMih data 
become available. If the sample is small, the colhiclion can lii! [iroiapt 
and the data will bo aufliciently n])-io-dii,lo to he really useful. In Midi a 
sample an urban-rural olassificalion ghouUI be p(>.H.Mble, ami, on occa- 
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flion, a igpccial question or tivo might be added regarding the character¬ 
istics of the unemployed. 

Second^ I should like to urge a comprehensive Coneus of Population, 
confined to a few basic questions, once every five years; and third, largo 
sample enumerations by the Census Bureau once every two years. We 
should, by now, know the dangers of getting too far from base, if any 
kind of sampling technique ia to be used. 

Even Bucli a valuable set of estimatea of the labor force, of ojnploy- 
ment and imeinploymcnt will leave many questions still unanswered, 
merely because any comprehensive total provides only a general picture 
and necessarily conceals many diverse problems. In analyzing the un¬ 
employment problem, for example, it is important to know where the 
unemployed arc and what kinds of skills and experience they have. The 
skill of the labor force becomes doubly important today in a rapidly ex¬ 
panding labor market. Such questions as these can best be answered 
through vegiatvation at the offices of the Bureau of Employment Secur¬ 
ity of the Social Security Board in connection with its work of place¬ 
ment and of payment of unemployment compensation, It is too costly 
and too slow to get information on skills and training by a census or by 
direct sampling techniquCvS. Regis tratiou at employ men t odiccH ^Yill 
provide an adequate approximation for most purposes. 

Moreover, as the Social Security sysLem expands to lake iu other 
types of worlc and smaller firms, particularly for unemployment insur¬ 
ance, there will be many generally useful statistics as a by-product of 
its operations. Thus, the number of persons registered ns imcmployed 
and either receiving or awaiting unemployment insurance plus tlioso 
wlio have recently exhausted their benefits will in itself be a mGasiire of 
a very significant segment of employmont. It will never mcaHuro total 
unemployment, bccauso the coverage of the Social Security system is 
not coinplcto, but it will indicate the direction of the cliangc in the load 
of unemployment due to lay-ofl.s by employers, and it will tell us much 
more tlian we now know about the location and the sources of in-’ 
d«s/nahincmploymcnt. Such a measure of unemployment is commonly 
used abroad; it is just dcvoloi:)ing licrc and wc should all learn to use it. 

With regard to cmploijmpjilf reports on changes in employment in the 
large indiistrie.s which (‘iin txi nKHisurecl with soim^ degree of accuracy 
are the l)est and most eomprcliensive of industrial I)an)inoLcrs. Their 
importance should not h(! niiiiiiniztMl. 'Plit^y an^ a key to Mio (mrrenb 
changing induKlrial HiUmlion, particularly to tlie piogix'ss of the dehaiHo 
program. They should be made more (!omj)lelo and more prtM'ise l)y 
more critical analysisof reports from employers. But it seems clear lliat 
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we should concentrate our efforts in meosiirini!; cmi)loyinc'nt l)y llie 
method of reporting payroll totals in the fairly well-orgnnizi’d large- 
scale industries, where the employer-employee rclalionuliijj \h signifi, 
cant, and devise some new techniques (prohobly pamj)ling) for fiiuling 
changes in the number of self-employed anti of pni’soiiH fiigagod in Hinall 
scale enterprise. 

Lastly, a coordinated current analysis of all of llu^ reporls on employ¬ 
ment and uncmploymentnowatcvoryono'scoJiiiTiftiul, ('oudicd in terms 
which the ordinary man can underslnntl, is badly nended. MohL of ull, 
after a decade of estimating unemployment, there almnld be ufniiik rec¬ 
ognition of the inadequacy of thcstaliHlical tools in im; for the pout ten 
years. The Census of 1940 should bo made a landinurk for more .satis¬ 
factory statistics in this field. 
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By Howaud B. Mtbus^ Director of Research 
Work Projects Administration 

T he subject of Bliort-run changes in the supply of labor has been 
given far too little consideration by economists and statisticians. 
Attention thus far devoted to this field has been almost wholly turnedj 
first, toward measurement of the volume of unemployment and of cm-- 
ployment at a given timcj and second, toward description of the char¬ 
acteristics of the employed and unemployed groups in cross section. In 
many discussions it has been assumed that the supply of labor, over 
short periods, is substantially fixed. 

The reasons for this neglect are not hard to find. They relate mainly 
to the recency with which the need for such information has come to 
attention, to the absence of data on which a realistic description could 
be based, and to serious technical difficulties which stood in the way of 
securing such data quickly and accurately on a recurring basis. 

The necessity for greater control of economic and social processes and 
tlie rapid extension of govenimcnt into new fields of activity have 
brought a growing demand for current data regarding short-inm labor- 
market flucliiaiions. This demand has been sharply stimulated by llie 
defense emergency and by the frequently expressed fear that the labor 
supply may prove inadequate to meet the accelerating requirements of 
the rearmament program. 

In recognition of the inadequacies of existing data the WPA started 
several years ago to work out a new approach to the problem of describ¬ 
ing and aualyr;ing the dynamic aspects of the labor market. In January 
1040 the WPA initiated its Monthly Report of Uiieviploymenl, tlie first 
attempt by any agency to provide accurate measurements of unem¬ 
ployment, employment and the size of the labor force on a systematic 
basis. 

In operation this survey uses Llic principle of the public-opinion polls. 
The superiority of the poll method results from the fact that labor-mar¬ 
ket activity is mca.siircd directly ratlier than estimated indirectly. The 
WPA survey interviews a carefully selcetcd cross section of the total 
population. No additions or Bubtraction.s, based on assumptions as to 
iincmploymont reported in the censu.s, not average incrcn.se in the la¬ 
bor forco^ or clianging age Hlnicturc, arc iicccsMary with the poll inctli- 
od; such assumi)LionH are esHontial to all other methods. Tlic result of 

* Rovliiinn of pnpor prcAcnIcd Iho 102nd Anniml MoalinR of (lio AmcrloAn Blnlialioiil AbjsoqIa- 
lloHi CliicnBO, Dccofnbor27. lOdO. 
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tlio poll procedure is an extremely fast and sensitive report on the state 
of the labor market that takes full account of changing conditions. 

Each month a- report is obtained concerning tlic aelivity engaged in 
during a specified week by each member of the sampled households wlio 
is 14 years of ago or over. All such persons are asked wlictlier they were 
at work, on emergency work, or actively seeking work during tlio week. 
These groups conBiitutc the ewirenl labor force. Pciboub who arc nob 
engaged in any of these activities—that is, the iionworkors—arc asked 
the reason for not seeking work. In addition to these items the schedule 
calls for information on certain personal and employment cliaractcr- 
istics of the persons included in the sample. 

The sampled households are selected at random within a group of 
sample counties cho.sen to bo representative of the United Slates for the 
characteristics under observation. At the end of the year the survey 
was operating in CO counties. Within these couiitic.s the sample covered 
approximately 20,000 lioitsehokls, including some 28,000 workor.s, The 
survey covers the week preceding the fifteenth of each month and cstU 
mates for the United States are completed before the end of the month 
in wliicli the data arc gathered. 

A few of the findings of the survey will be presented briefly in LIuh 
paper. While tlic period thufl far covered is short, it is believed that 
certain conclusions may safely be drawn from the data already avail¬ 
able. 

Chart I and Table I classify the total poinilatiou lirondly according 
lo the aotivitic.s in which tJioy were engaged during a specified week in 
each month of 1940. The employed and unemployed groups, taken to¬ 
gether, constitute the labor force, which ranged roughly from 40 to 45 
per cent of tho total population during the period,^ Tlio remaining 65 
to GO per cent of tlic population is composed of noiiworkers. 

The major reasons for noiiworkcr status wore: Under 14 year.s of 
ago, unable to work liccaiiso of old ago or handicap, engaged in house¬ 
work at home, and in school. As is to be oxjicctcd most of the nonwork¬ 
er categories exliibitcd considerable .stability during the period. Stii- 
dculs were an exception; this category decreased .sharply during tho 


1 Ab in llio Biirvpy Iho omploycd Hronp inchidoH porHOnH M ycnrfl of iifjo or over wlio worked 
for piiy or profll during Oio Biirvcy \scck In privnln nr iit>iiornor,^ciioy Kovorniucnl Dniploymeiili or wlio 
lind A job from whieli limy wero Irriiiiornrlly iih^niil during llio ucok. 

Tlio «non»idt>yod Hhnii) liioliidcB licriiniia M ynirM of iirr or over wlio wcrij luiL oiiiployrd (oh tlo- 
Hncd nbovo) nnd wero notivnly ncckiiiK eiiiiiloytncnl, niid ibonn wlio ^^nrked diirliiR Lbc s\Gck nl piildio 
omorRonoy work (WPA, NYA, CJCX;, olo.). 

TIio fl«m of Hio ojiiploycd nnd mmmiiloycd KroujiH coimtiluirH llio kbor forno diiriiiR tlio niirvov 
week. 

ThcflodoQiiilions aro ariuivolcni Lo iIioaq used in llio 1010 Coiihub of ropidciliou. 
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TAliLB I 

lador-mahket btatus of 'total potulation* 

JAmJARY-DECEMnKU 1010 
(PoroonUso Ilallmiilcfl) 


l4ibor Ittrco 

Month PopulftLioa ---——- NomroTkcn 

Tolnl Evnplnycd l/iiertlpIny<Kl 


January. 100.0 43.A Bpi) 157,A 

Fobrunry. 100.0 41,7 33.0 7,0 63.3 

Maroh. 100.0 41.0 31.0 7.3 W,4 

Aurll. 100.0 41.8 34.0 0.0 &8.S 

May. 100.0 43.4 afi.fl 0-A fi7.0 

June,,,.-. 100.0 43.7 37.0 0*7 60.3 

July. 100.0 41.3 37.0 7.5 05.7 

August. 100.0 44.1 37.2 0.0 AA.O 

Soptambor. 100.0 42.8 37.3 6.5 57,2 

Oolobor..- 100.0 42.A 30.7 6.8 57.5 

Novamber. 100.0 41.0 30.0 6.0 58,1 

Deootnbor. lOQ.O 41,0 30.2 6.7 58.1 


Bour«ei WPA Monlhly Hoporb of Uncmploymoul. 
^ Fieuroi Aubjeol lo rovUlon. 


aummcr months, regaining approximately itw former size iia HriioolH 
opened in the fall. The fact that the romnining eategories rliniigcd liltlo 
in total does not mean, however, that the individuiilN included all main¬ 
tained the same etalus tlirovighout the period, A.s will lie. lulled Inter con- 
sidorablo amounts of crofls-shifling by iiulividimlH occurred during the 
year. 


Shifts among tha worker groupB Wero coiiHulorably iiiorci marked. 
Total employment rose sharply and rather nlendily from I'Vibniury 
through September. Most of this incrense and most of the. Hubscquonl 
declino were caused by marked seasonal changes in agricnluinil einiiloy- 
ment. The total employment increase from February to Sopleinber wan 
approximately 4.7 millions, of which nearly a third, or about l.d mil¬ 
lions, had been lost by the end of the year. 

Note, however, that the total labor supply also fliUiUialed sharply. 
Reaching ita low for the year in March, the labor force ro.H(i to a peak in 
July, thereafter decreasing steadily through November. The labor sup¬ 
ply increoaed by fully 3.8 milliona during the four spring niul early simi- 
mer months. In the remainder of tho year it decreased by about 3.2 mil¬ 
lions, thereby losing nearly 85 per cent of its former gains. 

The causes of these sharp fluctimlionB have not yet been fully unu- 
yzed. It IS clear that a good slmro of iho increase repreHeiils HliulenUs 
who obtained work or wore looking for work during suimuer vacalioiiH, 
and that a considerable proportion of the decline in the fall wiw eauh-ed 
the labor market to return to school. It should ho 
pointed out. however, that tho great bulk of studouUi dismiaseil from 
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Bchool did not enter the labor market; most of this group went on vaca¬ 
tion for the Slimmer. Rural nonecliool youth and ecasoiial agricultural 
and other outdoor workers constituted another important source of 
growth of the labor supply during the spring and early summer. Most of 
these were presumably engaged in or seeking farm work. 

It should nob bo assumed that these additions to labor supply can bo 
dismissed as of little consequence merely because most of thciUj or thoir 
equivalents, removed themselves from the market later in tlie year. In 
the first place, the data available indicate clearly that largo numbers of 
them secured jobs, hence diminishing the effect of marked employment 
gains on the supply of previously unemployed workers. In the second 
place it appears quite possible that large numbers in this group would 
have remained in the labor market ii\ the fall had jobs been available for 
them. 

The volume of imemploymont, including emergency workers, can be 
expressed as the difference between the total labor supply and the total 
volume of employment. Thus it is obviously affected not only l)y em^ 
ploymeut changes but also by increases or decreases in the total labor 
force. What were the not cffccLs of the movements of both of these fac¬ 
tors on un employ men b during the year? 

Starting at a high level in January, unemployment declined Kleadily 
tlirough May, aided for most of the period l^olh by eniployjnont gain ,4 
and decrcafica in labor supply. SimwltiincouH gaiuR in both empU^ymeul 
and imemploymont were reported for Juno, when a marked iiKU'eu.HO in 
tlio labor force more than offset the incrcAvSo in employment. A further 
increase in unemployment was reported for July, followed by a decline 
in August. In September unemployment dropped vciy Kliari)ly, duo 
primarily to the marked decrease in the Buiiply of labor in tliai inonLli. 
Unemployment rose in October and November, largely due to hIiqi j) 
losses in agriculLural omployinciit, and declined slightly in Doccnib( 3 r 
primarily as a result of the stimuluH of Christnuus trade on omi)loyinont. 

The findings of tlic first year of the WPA survey .serve a.s vivid Ulus- 
tvation of the fact that the dynamics of labor demand have their coun¬ 
terpart in dynamics of labor .supply.Theydemoii.Hlratc lliat tlie.supi)lyof 
labor, far from being fixed, in fact fliietuaLes sluirply during sliorl pc'ri- 
ods of time. They HUggc.st further that e.sLiinales of uiioinploymoiit lack 
realism iinlcss they allow for rapid fliujluations in labor supidy over and 
above the net annual inereinent Lo Lolal sniiply. For exaniph’, during 
the period Marcli-July (mii)loyment increased by fully iiiillioii.H. 
These gains, liowovcr, wore almost (jxaidly offset by ineniascH in Uie 
supply of labor and as a rc.siilt Itie voluine of uncinployinent showed no 
change. 
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The national movements in employinciiL, labor force, and uiK(ini)l(iy- 
ment which have been aKclchcd ore Ihemselvcs llic net rcMiltw of a vari¬ 
ety of geographical mid urbnn-niral changes which often diffm- widely. 
Aa a einglo illustration wc may Lake the cliangCs oemirring between 
April and May 1040. Weshall divide the sample connlicH into, first, the 
counties containing the 5 largc-sl citie.s of the country, second, all other 
counties with a total population of 45,000 or more in 1040, and third, 
those counties with a popidation of le.ss than 46,0(10 in 1040. For con¬ 
venience these gioupa will ho called, respectively, inclropolilaii coun¬ 
ties, xxrban counties, and rural coun(ie.H. 

TAULB II 

LADOn-MAaKET STATUS OF POPULATION IN llURAr., URUAN, ANP 
METROPOLITAN COUNTIliH* 

APUiL-MAY nno 
(Por^onlago ICdlimnltM) 


UrbfvrilEallon Efoup 
and month 

Totnl 

popubiion 

ToIaI 

L(ib<tr forcQ 

Ernpitryed 

Uiiempluyctl 

Ncm- 

United ^Inlca 

April. 

. 100.0 

41.B 

31.0 

0,0 

08.2 

Mfty. 

100.0 

42,4 

35.0 

0.3 

57.0 

a^iraf QQunlloat 

April...... 

, 100.0 

37.7 

32.0 

5-7 

02.3 

Mfty. 

100.0 

40. a 

35.4 

4,0 

60.7 

Urbon oounlloBt 

April.. 

. 100.0 

43.0 

35.8 

7.2 

67.0 

Mrtyi...... X. 

100.0 

42.0 

35.8 

7.1 

67.1 

MeLropoliian aountloafl 

April. 

100.0 

47.0 

30.0 

S.l 

63.1 

Mfiy. 

100.0 

40.3 

37.0 

B.7 

6.1,7 


Soutco: WPA Monthly Hopoft of Unomrloymohl. 

Figures Bubjoat lo revision. 

f dnmple oounllca with n populnflon of loon llinii -15,000 In 1040. 

j flumplD oountlofl Willi n populnilon of 45,000 or moro In 1040, oxcUiding touhllpn •(MmlnliiliiH »1io 
A largest olUes. 

i Counlloa oontaining Iho A Inrgcat oitloa; Now York, ChCcngo, rhllndoSnhiji, Dttrnjl, \am Angnlcii. 

In the Nation as a whole employment increased belwO(»n April and 
May, the labor force increased aomewhat IcvHfl, and uncinploynn'nt de¬ 
clined, The 80 -called rural counties wore entirely rcHponnible for tlieno 
ohangQs (see Table II). In tho rural coiiuticB employment roHo \'ory 
shaiTply, tho labor force incrcoflccl aomcwliat Iohh nijdtlly, iiiid unem- 
ploymont decreased markedly. Tho situation in 11 lo nnUropolilun eianj- 
tiea was exactly reversed) employment dcclmcd Klmvply, lulmr force 
decreased by a smaller amoinib) and iinoinploymoiit ro.si^ M'bo ‘hirbutd^ 
group of counties showed little change during the jieriod cither in cui- 
ployment, labor supply, or unemployment. 
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The ehangea iu differewt geogvaphio avofts often are sinnlarly divovse, 
Tho breakdown of national totals to show broad regional and urban- 
rural changes, age and sox shifts in tho labor force, and changes in ma¬ 
jor indues trial and occupational groupings provides a rich field for fur¬ 
ther experimentation and analysis of survey findings, 

Thus far the movements cliscusscd have all been net changes. These 
are tho combined results of conaideralfiy greater numbers of changes 
in status on Llio part of individuals. Preliminary tabulations of survey 
data for ilio months of March and April, months in which identical 
households and per.sons were canvassed, servo to throw .some light on 
the magnitude and direction of those shifts. The months selected wore, 
on the whole, months of moderate change; they do not represent a pe¬ 
riod of extreme fluctuation. 

Change of status during tho two inontlis has been mnasiircd in a for¬ 
ward direction, that is, in terms of the status in April of persons wlio 
had a specified labor-market .status in March, The shifts reported are 
probably somewhat understated, since only persons who were in the 
sample during both months arc included and sincG status was compared 
only for the two weeks of survey, llius failing to record a change for 
pcr.sons wlio changed stains and then changed back between the Marcli 
and April enumerations. 

As Chart IT and Table III indicate, 2 per cent of the nomvorkers 
and more than 3 per cent of Llie cjnploynd group .showed a change in 
status between March and April, while IQ per cent of the unemployed 
group reported such a cliangc. In other words, about 1.4 million of the 
March nonwovkevs, 1.5 million of the employed, and 1.8 million of tho 
unemployed changed their labor-market status during a period of 30 
days. Although generalizations from a single pair of months arc danger¬ 
ous these figures do contain some interesting suggestions as to changes 
that take place in tho labor force. 

The 1.4 million nonworkers who had changed status by April had, of 
course, entered the labor market. As a very largo part of the non worker 
group is made up of children, housewives, and retired persons, it is sur¬ 
prising to find as much shift into the labor market during a single 
month as was reported. The figures suggest that tlie movoinoiiL back 
and forth between worker and iionwork(n’ slaLiis is much larger Lluin 
has been suspoclcd. It is inLcrc.Hting to nolo also that a])pi‘oximat(‘ly a 
million of the grou]) wliic-h changed status wcml direelly to tuiiidoy- 
incnt; tho remainder sliiftcd to the statu.s of unomi)l()y(Ml. 

Of the 1.6 million worlaM'.s wlio were om])loyecl in Marcli Iml had 
changed staLus by A[)ril nearly a million became unemployed, Tlie re¬ 
mainder dropped out of the laljor niarkot. 
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CirANQEfl IN LABOn-MAIlia3T STATUS OP IDENTICAL PERSONS^ 

maucu-april 1040 

(Foraontneo EatlmAloe) 


BtftlUfl In March 

Tolnl 

Employed 

BlaLue In April 

Unemployed 

Nonworkor 

Employ od. 

100,0 

DO .7 

2,1 

1.2 

Unemployed. 

100.0 

M.2 

81.4 

4.4 

Konv/orkfiT .. 

IQQ.O 

i.a 

Q.B 

QB.2 


Bouroo! WPA Monthly HoporL of Unoniploymont. 
^ Fiifurefl aubjoot to roviaion. 


The most striking changes were roportocl for the unemployed group. 
Fully 1,8 million of the March unemployed changed their labor-market 
status during the month. It is encouraging that more than 1,4 million 
of these workers, or tliree-fourthg of the total who changed status, had 
secured jobs. The remaining unemployed liad loft the labor market by 
April. 

The data thus far ))i’esentod all demonstraio that the labor force pos¬ 
sesses a Iiigh degree of fluidity during ahort-nm periods. It is apparent 
that seasonal changes in the size of the labor force are of the order of 
several millions of workcra and that thc.so fluctuations are the net re¬ 
sult of a considcnvbly larger number of shif la of afcatua on the part of in¬ 
dividuals. It seems clear that during the course of a year a much larger 
number of persona have been in the lalior force than are employed or 
unemployed at any one period of time, and that there are large numb era 
who work or seek woik during ]mrts of the year and withdraw from llio 
market at other periods. 

Exact statement of the causes of these aliifts must wait upon a groat 
deal of furllior analysis. It is clear tlmt one important cause is the clos¬ 
ing of schools during Llie summer months, resulting in both permanent 
and temporary additions to the labor supply. Other shifts arc caused by 
illness or accident, desire for retirement, changes in family income or 
family YcsponsibiUtics, desire for huther education, and so on. The de¬ 
cision of many persons to enter oi' leave the lal)or force probably is 
based largely on their judgmeuta as to their market prospects—their 
chances of getting u jol) or of reemployment once a job han been lost, 
and the wages tlu^y may ('xix'et to re(unv(^ So\m\ of these eauses are 
pretty cloai ly seasonal in nature, others arc probably related to cyclical 
fluctuations in neonoinie activity, and sonic ajipear to bo iiTogular in 
tlioir influcnco. 

There lias benii a groat deal of discussion during recent years of Llie 
Bo-callcd **forccd entries" to tho labor market caused by the loss or dim- 
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inution of family income during the (leprew<ioii. Sonic siicli movement 
haa imdoubtcdly taken place, Inil, os the foregoing discuKaion indioalea, 
the net fliictuationa in the labor force, cannot be ao Hiin])ly exiihiiiied. 
The factora Avhich stimulate ov delay entry to or exit from the niarkct 
are extremely complex; a ebunge in ccoiioiiiic eoiulilloiiH which cniiHea 
the entry of some workers into llic market may cuuw Iho almirntion or 
withdroiral of others. It appears that the total labor force ternls, on llio 
whole, to increase with both boom and dcpn'ssion comiilioiiK and to 
shrink in more normal periods, but available (tala do not provide a sal^ 
isfactory basis for measuring the nuigniludo or timing of these move- 
men ta. 

In view of the surprising flexibility of the labor supply, and its t(‘nd- 
ency to expand and contract in nccordaiico with demniul, it seems prob¬ 
able that the sharp in.crca.scs in employment forocn.st for (lie next year 
or BO as a result of the dcvelojmicnt of the defense (irogrnni will be ac¬ 
companied by a consUlcrahlo net incrensc in the aerlive labor supply. 
Better employment opporlunities and higher jnoiu'y wngc.n should 
bring into the market considerable mimhers of youth who have con¬ 
tinued in school because they could not gel a job, together with large 
numbers of out-of-school youth now dainmcd up on the furins b(>cnusn 
of the difficulty of obtaining employment in the cHies, It niipcam prob¬ 
able, further, that many ecasonnl workein will remmin in llit? market 
after theiv usual period of activity with the expe.nUvtion of securing ad¬ 
ditional employment. In the short run, nl least, these and other gronjis 
stimulated to enter or remain in the inarbst shotild eonsicU'rably more*, 
than offset the witliclrawal of groups for whom heller times jirovide an 
opportunity to Icavo the. market and engng(> in other nclivil ies. 

The normal net addition to the labor force, is generally estimated at 
about 000,000 workers per year. This figure reiire.senla lli(‘ r'xec.ss of 
' youth arriving ot working age over eslimnlcd normal wilhd ra wals from 
the labor force clue to death or advancing age. It slioukl not be sni'iirLs- 
ing if the pull of better timc-H coupled with the iiiisli of a iK'ar-wnr jisy- 
chology re.sults in an additional not inflnx to the market of Kcverul mil¬ 
lions of workers during the next two or three years, over and nliove (be 
normal growth. The scant evidence available .siigge.sls that nn <'Xl( (*me- 
ly rapid rate of influx occurred during the fir.st World IVar. 

It follows that caution should be oxcrciserl in tnuisluting estimate's (»f 
probable increases in employment into e.sLimnleH of probuhle future de¬ 
creases in unemployment. The marked employivu'nt giiins wbicli are in 
prospect may well bo offset In conBiderable part by slnu-i> gains in tlie 
total supply of labor offered in the market, 



WHOLESALE PRICE INDEXES* 

By Francib McIntyre, Indiana Vniversity 

T HE thend in price incloxcs ia toward fewer such indexes, rather than 
more. Once it was fashionable for many jBvms to construct price 
indexes. Today the field is dominated not by the indexes of any private 
agency, but by a fjingle index, prepared by a government bureau. 

Why has tliia change come about? Largely through the improvement 
of index number technique. Leat that seem paradoxical, an explanation 
is in order. While index number formulas were of extremely simple pat¬ 
tern, and umveightod indexes were the rule rather than the exception, 
almost any enterprise could, at small expense, indulge itself in the lux¬ 
ury of maintaining its own index number, much as some financial insti¬ 
tutions in the golden era kept economists. 

Since Irving Fishcr^s improsaive summary^ of index number formulas 
a decade and a half ago there has been ineveasing emphasis on "good^^ 
and ^^bad" weighting systems, The opprobrium cast upon totally un¬ 
weighted index numbers became too much to bear, and many have 
made a quiet exit from regular publication. Among those remaining the 
tradition for the Laspeyres formula became so strong that the only ex¬ 
cuse for the competitive production of index numbers became a prefer¬ 
ence for a differing list of commodities (even the selection of weights 
aecmed to bo by acclamation) and others fell by the wayside. 

In recent montlis wc may have boon witnc.ssing the manifestation of 
anotlier source of index number mortality—tlie lessened prosperity of 
financial publications. If the business of trading in the security marlcots 
is really as unattractive as recent quotations on exchange seats would 
indicate, many of the valuable services which the statistical depart¬ 
ments of these publications have performed in the past are likely not to 
be available to the economist in the near future. Surely each of us shed 
a sincere academic tear at the passing of the wcll-rcmembcrecl 
li^L We must be prepared for similar bGrcaveraeiits in the future. 

The increasing dependence on governmental agencies as a source of 
published index numbers which the above-mentioned developments im¬ 
ply i.s not here viewed with alarm. The raison d*Ure of index number,s is 
surely the service they perform for a community of economists, in a 
very broad sense of that much abused term. It simply seems appro¬ 
priate in this Goiinnectioii to note the .source of supply. 

* A pnpor proqoiUcd at Llio 102nd Annual Mcotlna oC llic Amorloan SlaliHlioal AasooinLion, Olilcago, 
DocoinbDr27,1040, 

> Irving Fiahor, T/io Making of ImUz iVuHi&erfl, (Ilo-ugliton Mifllin Co., Now York, 1027, .Ird EdJ- 
Uon). 
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Important uon-govornmcntal general index niimhcn) of wholeHolo 
pricea of course continue. A by-no-menns cxliauativo liflL imiat include 
the weekly eeries of The National Fertilizer A‘*.‘U)(!iaU(i?i, the Uabnon 
Institute, the Index Number luatituLc, and the Jountnl of Commerce, 
as well as the daily scries of Dun and Bradstrcct and the Journal of 
Commcrco. But the daily, weekly, and monthly ind(‘XPH of llm Bureau 
of Labor Statistics continue to be predominant, and in llu> ronmindor of 
this paper major attention will be p.aid lliem. 

The daily BLS index is relatively new. Its reporliiig \va,s heguii only 
last year, and it is based on August 1030. Tweiily-eighL "Hi'iiHiiivo” 
commodities arc used, and an unweighted gconielrie niran of thy jjrico 
quotations ia the index olrtaincd. RclcoBcd for |)ul)liealion weekly, this 
index is available daily by Iclcphonc or telegraph.Whilo one is plenacd 
to Bee the increased use of the geometric iiienii for Mieh purposes, (!S- 
pecially where weighting is believed to be iinpraclieal, Ihis daily index 
ia nota mnjor product of the BLS HtaLisUcal mill, and our discussions of 
formula and content ahould concern the much more c!Xl<MiHivo weekly 
and monthly aeries. 

It is difficult to keep up with the mimher of i)rico seru'.s the. BIjS index 
employs. Over quite an extended period of the 1930'.s it wits about 784. 
A reeont report meiilioncd S13. This is subject to clt/ingy <tn iics’csKarily 
short notice. It is difficult to know why so many suries un; used. The in¬ 
dex has probably gained little in accuracy ns a .suuiplc. of nil wliolc.salu 
prices, merely by approximating a census of l)io.so coininodilii'.s fur 
which regular quotations are available. It in cvldont that KcihslLivily is 
not an objective, but merely in the inlcrcsla of not exluuisliug llic sta¬ 
tistical facilities of the Bureau, some better criteria ciuglil to bo de¬ 
veloped of how far it pays to push the inclusion of new ])rii‘(s H('ri<‘.s be¬ 
yond the point of diminishing rcliirna. 

A change in the method of conslruclion of the BI^ wliolosnlc. price 
index’ took place about three years ago, which olinnge wiis of much 
greater moment than any increase in the mmiljcr of scruis. This is the 
abandonment, largely on the grounds of expediency, of liie (;hain ind((x 
method for the fixed base, variable multiplier Iccliiiicpic. 

The old method employed this formula: 

-X 

^tP J Qv 


' Jwse M. Cun* Diid Bumud J. Ooniih, •ll*vl«o<l MoUiod of riileiil»ili.ii t,| dm ll.L H. WIiuImuIo 
P rwe Indoi,’ IhU Joiiiu(ai.| Vol, 32, No. 200 (Doceinbar 1037} P]t. 003-074. 
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where I is the indeXj i stands for any period, and w the period from 
- which weights were obtained. With this formula a new series is added or 
an old one withdrawn by making the numerator and denominator of 
each link always include identical seiica. Thus for each month (say) 
there may be two aggregates. One will give the total of values appro¬ 
priate to the preceding month, the other to the following month. The 
author lias suggested elsewhere* that a commodity might bo called e/- 
fectivQ in any month if its price for that month is permitted to affect tho 

I 

index for tliat mouth. Then each link may be written 

1 (ZlD 

where both summations are taken over all and only over the list of com¬ 
modities effective in period i. This process of keeping numerator and 
denominator of each link comparable is tho only “correction” necessary 
when series arc added or withdrawn. It would appear extremely simple, 
yet is obiecled to on the following grounds:* (1) Aggregates arc nob 
comparable over an extended period. This makes diflicult the combin¬ 
ing of price scries into new groups, Since such combinations are fre¬ 
quently needed, the clerical work is licavy. (2) When a new price series 
is introduced under an old name (o.g., a change in the spceificatioUB of 
the article, but not in its common name) tho old quantity weight yields 
a meaningless product. (The implicit assumption that tlie old quantity 
weight must bo retained is not defended,) (3) Tho price multiplied by 
the quantity weight may give a meaninglcBS product even without a 
substitution. 

Tho second and third of these points may, it seems, bo dismissed 
without much discussion. It may appear awkward or inconvenient to 
regard each change in a price Bcrics as the BubsiituUoii of a now com¬ 
modity for an old one, yet this is perhaps the only procedure certain to 
place in sharp relief the significance of altering the precise description 
of the commodity whose price quotation is employed. 

There vemainB then the alleged difficulty of recombining the several 
commodities into different groups from those originally contemplated 
or constructed, That this may have presented a problem at some time 
in the past is of course possible, but modern atatisUcnl machinery would 
appear to reduce this operation to extreme simplicity. Pvcauinably tho 
price quotation is pimchcd in one field of an cleclric accounting machine 
card, tlio appropriate quantity weight is punclicd in another, and the 

* ®T1jo rrolilom of llio Slook Prico Iiiclox Nuniljor," Lliin JounNAL, Vol. 33, No. 203 (Soptombor 
103B)pp. 657'603. 

< Giilla and Dcttiiis. op. pi^, pp. 005-000. 
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extension of tlieir product is obtained electrically in a third field liy 
means of a multiplying punch. If the desire to include differing grndos 
or specifications under the same commodity name is irrc-Histiblc, fourth 
and fifth fields may bo used for price and quantity ndjustments;' llic 
sixth field should then display the original product (field three) plus or 
minus the product of fields four and five, This too is a simple auto¬ 
matic cross-footing operation for the imiUiplying punch. 

Then when all the cards for month i arc .sorted together, the total of 
field three will bo Uio denominator of Lw, the total of field six tho i\u- 
merator of Li. A now commodity will liavc a lilank field six on first aj)- 
pearanco; a withdrawn commodity will have ft blank field tlireo on last 
appearance. Let us consider an example;• 

Commodity: Curranta. (No. 247) 

Old series: Amalia variety. December 1030 price ll.Oji/lb. 
Quantity weight 8216 (proauinably the total 
1936 marketings of curranl-H in M 11 w.) 

New Series: Patras variety. December 1030 price 11.5|f/lb. 

Now 8215 is jvistifiablo only if 11.0X8215 makes sense for Decoinbor 
1936; i.c., if that product is tho value, of (say) 1035 inarkcling.H nt De¬ 
cember 1030 prices. If this is not the ease, no seicclioii uf foriiiiila will 
help matters. This is a question of the, validity of using Amalia currant 
prices as an average price for all currants, and has iinlhiiig to do with 
the appropriate corroctLon for change to Palraa eurraulM. 

The December 1930 card should tlion look like tliin: 

Field Numbers 

#1 #2 n H #5 ifo 

1936 12 247 11,6 7868 00306.0 — — 003Q6.0 

and 7858 (= j^X82l6) is the correct quantity woiglit until the next 

census, If,, however, the substitution Is made on tlio grounds that llio 
Patras price is a better average than tho Amalin for use in asHOcialion 
with the quantity weight of 8216, this sub.stitution Hliould be liandlcd 
as follows; 

#1 m m #0 

1930 12 247 11,6 8216 04472.6 0.6 8216 003(56.0 

In neither case is the index for December 1030 nffcctoil, 

• A Blmplo fKlJuBLmoat proooduro is IIhislrated below. 

• Tabon /rom Ciitla und Donnla, op, ci'l-, p. 607 . 
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Tb construct any desired new index it is necessary only to designate 
by code number the commodities one wishes to include, permit the col¬ 
lator to select those commodities whenever they appear in the cards for 
each montli, and tabulate fields three and six for these cards, controlling 
on the montlu The only clerical work required is a division to express 
each field six total as a ratio to the field three total for the previous 
month, and a chaining of theso links by product cumulation. 

Tho “improved” formula of the BLS index is a fixed base aggregative, 

I = -in which the denominator is left alone, and compensating ad- 

justments in q' are made whenever a correction must be applied to a 
price series. That tins yields aggregates piQ^u, having no value sig¬ 
nificance is rocognized, but not regarded as of importance. At this point 
I wish to register a sharp difference of opinion. I prefer what scorns to 
me the simpler chain method on two grounds: Not only is it eimplerj 
but it provides aggregates of price X quantity which are currently mean¬ 
ingful. Note tliat the final numerical results of tho index computation 
are not at issue. I have shown elsewhere^ that a systematic treatment of 
the correction.^ under the two methods will yield identical final index 
numbers. 

One final remark needs to be made on tho relation of index number 
theory to economic theory, Except for the field of price of living index 
numbers, and perhaps that of stock price index numbers, this relation¬ 
ship remains almost unexamined. The noteworthy exception in tho 
case of price of living is duo to a series of articles beginning in the JZe- 
view of Economic Studies in 1936, and continuing through the literature 
for several years. Tho position was there developed that the problem 
of changing patterns of consumption and different lists of commodities 
at different dates would be solved if the commodities and weights were 
so selected that equal index numbers at differen t times indicated tho in¬ 
dividual still to be on the same consumption indifference curve, despite 
tho changed composition of his market basket. 

Now wholesale pricc.s as a mass are so heterogeneous tliat I see no 
possibility of a parallel development, but there is a restricted class of 
prices for which theoretical tools are ready and waiting. Theso prices 
arc the costs to producers of the factors of production, and the tools 
arc the isoquants of tho theory of production, a.s developed by Schnei- 


* AUro<l CowJc.'] iind As.^gomloS| Common ffloch Indexes 1871-i937i (Priiiolpin DIogmingLon, 
was) pp. 26-30. 
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dor, Carlson, and others.® An isoquant is the locus of factor coinbinn- 
lions yielding a constant output. An index of production costs would be 
comparable at different periods if the corainodilios and weights were 
BO selected that identical index numbers indicated the i)rodii(:cr still to 
be on the game isoquant; despite the changed composition of hi.s factor 
input. 

The practical i-saue here is of course the need for the inclinsioii of .sorv- 
iceg along with commoditie.s in the i)rice index. This lark is nioro Serb 
ous than the objection (innde against any proiiOKcd iiid<!.x of production 
cobU) that every industry—even every plant—would rriniire a sepa' 
rate index with a specialized list of eoininodilioH, Horvieas, and weights. 
Further, it must be emphasized that no crilirisni is due the lluroau of 
Labor Statistics because sueli an index luiiipeiis not to l>e available. 
It is not supposed that the name “wholesale commodity prircs" ought 
to be stretched to include productive Rcrvices. 

This is a problem not completely dissociated from eurrent defense 
needs. With the cost of production looming more important daily, 
further study of it is assential. While the mnge of availahhi prutliielion 
techniques may bo quite different in dilTcroiil iiuhtslriuH, variety is sure¬ 
ly not as great ag in consumption patterjiH,aod a j^roductioii Cfwi index 
meeting these requirements for (say) heavy industry as a rlnss ought 
not be entirely unyielding under the impact of this lypc of analysis. 

‘Scoestiooliilly BunoCmltoii, BMici in TSfwj (•/ iVorfwIion, Kinit, I. 4 ijiili)n, iii:iw), 



COST OF LIVING INDEXES* 


By Robert A. Sayhb 
National Industrial ConfcYencc Board 

I N ANALYZING cosb of Uviiig iucloxes it would seem most feasible to 
limit the analysis to a brief discussion of iime-lo-iime indexes, i-c., 
indexes which measnvo changes in living costs from one period of time 
to another but do not measure differences in living costa between one 
place and another place. The two oldcab and beat-known national in¬ 
dexes, which have been available continuously over a long period of 
time, are the indexes prepared and publislied by the United States 
Bureau of Labor Statistics and the National Industrial Conference 
Board. The first to be made available for the United Siatoa was that of 
the Conference Board in 1918^ and it was carried backward for selected 
dates to July, 1914; followed by that of the Bureau in 1919^ which was 
extended backward to 1913. 

Numerovis changes have been made in the context, coverage, and 
publication dales of the,so indexes. The situation today is this: The Bu¬ 
reau publishes for each quarter indexes for the United States and 34 
specified cities, Milwaukee having been added to tliese surveys in De¬ 
cember, and preliminary interim indexes for each month beginning with 
October for the large cities of the United States and 20 of these cities 
at the request of the National Defense Commission.^ The Bureau will 
shortly release quarterly iudexoa for 20 small cities and for cities with 
special problems arising out of the Defense Program and indexes of 
rents in Defense cities, also at the request of the Commission, Tlie Con¬ 
ference Board publishes each month indexes for tho United States and 
66 specified cities,^ 

The Bureau has recently revised its indexes from 1935 to date^ and 
has placed them on a 1936-1939 = 100 base in line with the recom¬ 
mendations of the Central Statistical Board, The indexes for earlier 
years \Yore linked to the new series, taking the new major budget group 
weights into consideration in the linking process since 1925,® Now, the 

* A papor prosonlocl nb Iho 102nd Annual Mcoling of iho Aiiiarioan Slntislical Aaflooiation, ChJeaROr 
Dcccmbor 27| 1010. 

> ‘'WaTlimo Clinngc^ In tlio Coat of LivinSj" Nalloiml IiidiiatriQl Conforonoo Board, Research Re¬ 
port No. 0, Aiiflua L1018. 

■ HiirIi 0. IlnnnAi “Summary of InoroaBcd Coat ol Liviiin, July, lOM^ lo Juno, lOLO," U. B. Bureau 
of Labor SlallNlloa, Monthly Labor Review, Oolobor 1010, p. 7. 

* Monthly Labor IleciBio and press raloaaos. 

* The Con/erencE Hoard Economie Record. 

* Prepared by Coal of Living Uivision, Dr. F. M. Williama, Cliiof, “Tlio Bureau of Labor BiaLlBlica' 
Now Indaz of Coal of Living," Monthly Labor lictnew, Augiiat 1010, pp, 307—101, 

• pp. 302-104. 
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Confeicnce Boavd index for Ihc United Sinter in on a 1923 — 100 hone 
but is in tiiD process of roviaion and ahorlly will be related to a more re¬ 
cent base period. Its indexes for 56 cities arc on a January 1939=^100 
base. The two indexes for tlie United Statca arc compared in C^Iiart I, 

CUAllT I 

COST OF LIVING INDEXES 
UNJTED BTATEH, Una-lOlO 



That of the Bureau ropvcacntfl tlio now index Minee 1035 with Ihe old 
index linked on for earlier years. All these indexoH tiro coniitiled, in a 
sense, by the aggregative method. Under this inolhod, nil llie iieiiiK 
purchased by families of wage carnerfi and lowcr-Huliiriod itlcricnl work¬ 
ers would bo priced each period and the aggrogaln oml would Ihrii bis 
related to the aggregate cost in the base period to ohliiin (ho index. 
Actually, however, the procedures foIloAVcd arc difforeiil. Tho.so diiTer- 
enceswillbo discussed only briefly since they arcmernly expedients nee- 
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easary to make the aggvcgativo method more flexible. They provide 
for sampling rather than for complete coverage and for changes in the 
sample of reporters and of items priced. 

Both agencies report indexes for a similar number of categories of 
purchnsca, namely, all items, food, housing, clothing, fuel and light, 
Iiousefurniehinga, and aiuidrica. The exception ia that the Conferonco 
Board index includes houBcfurnishings under sundries. When revised, 
this index will also show houaefurniahiiigs separately. 

The various stepa involved in the compilation of the indexes are coin*- 
plcx and involve many refinements of method. They do, however, 
spring from certain basically simple concepts. In each period, botli or¬ 
ganizations collect from retailers throughout the country retail prices 
of a long list of commodities. The method of collection, of course, var¬ 
ies. Through its retail price division, the Bureau sends field workers to 
the 34 cities and depends upon these workers to collect nearly all of the 
prices wliich go into its indexes. The Conference Board collects tho 
major portion of its prices by the quesiioiiiiairo method. In other 
words, qucstioiiiiahea are mailed to retailors in nearly 200 cities, who 
in turn record pricca on them and send them back lo the Confercuco 
Board, While the Bureau covers the complete list of selected budgetary 
items in each of the 34 cities, the Conference Board does not cover all 
selGCtcd items in all of the nearly 200 cities, IL docs, liowovcr, cover all 
selected items in 70 cities, for 56 of which it publishes city indcxca, 

Since the two organizations compile their city indexes by somewhat 
similar methods, they will be diacussed first and the United States in¬ 
dexes later, Tills mass of retail prices ia asacinblcd by cities by budget¬ 
ary groups. Prices of individual items in a city arc then averaged in 
any given month. From this point on, the compilations follow diflcroiit 
paths, reaching, however, the same end, Tlie Bureau calculates the per¬ 
centage changes in these average prices from those in the previous pe¬ 
riod, using an identical sample of items and outlets, and applies them 
to the estimated costs of each item in the previous period to obtain 
costs in the current period, A grand total and totals by budgetary 
groups are computed. These totals are related to the totals in the base 
period to obtain the indexes. Under this procedure, the Bureau applies 
price ratios to basic cxpenditure.g by wage earn era and lower-salaried 
clerical workers to Bccwrc coat aggregates for each pricing period. 

On the other hand, the Conference Board compiles tho average prices 
of the individuiil items for two Hucecssive moiitliH from identical esLab- 
lishmenls, These prices are weighted by tlic typical quantities pur¬ 
chased and aggregated by budgetary groups. Thus data are obtained 
fpt a i:iair of months from an identical sample. The change in this aam- 
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plc from the preccdiiiR mouth to the eiirrciit mondi Is then upplied to 
the hidox for the precrcliiiK moolh to obUiin i!ie index for llic eiinont 
month. Tlie rewullanL Rroiiii indexc^i are weigliled hy a peretiilu^^e dl«- 
tribulion indicative of typical luirchasinp;, to obtain llie tolul eonL of 
living. 

The weighting Hyntems ein]>loyed are deriv(‘d from f.lin animal pnr- 
chirsiiig habits of eoii.sumeiH n'pre.senlalivc^ of the eily for whifdi the in¬ 
dex is eoustrnetrd. In (ilh(*r weirds, different weigh In an* nscsl for differ¬ 
ent eiLie.s. Tlias, if tli<‘ cost of living rlsfvs 1 jier <‘ent in Jhislon and 2 \wv 
cent in New York, it dnen not mean tiiat tlie eaine eomnnidilies ro,se 
more in price in New Yiirk than in IhjHloUi hut lliat (lie eosl of cum- 
moditicH uniially pureliusecl each year in New Y<irk rose more, than 
those, usually purcdiosed etudi your in llostoii. 

Those weights wore derived from reC(»nt hIucIhsh of the ainmul pur¬ 
chasing Imbils of acUml ronsuin<*ns—that is, fainilif*^s of wage (‘aniorH 
and lowcr-.salaru‘d clerical workers-dn many cilie.s. 'Jdn^ inosl rcs^tsit 
and oomprehcnHivcHludieH of lliis type are the A/em //y)i«f>nr,<j(7ar7d.s of 
Waye Earners ciml Clcriml IKorAvrfl and Uic^ Slwlirs iff f/misnmrr Pur- 
chascSf Urha7i AVrfrs, eondueted by llic Hun'uu of hubor Sialislirs wilh 
ibc asaislaneo of the Works ProgiX's.H Adni'mislration during lb<^ insiod 
1033-1030,’ 

Turning now to the United Slates iiuh^xen, that cninpiled by (h(> Ihi- 
rcau ifl a coinposilc of iU city indexes weiglilcd in uceordauen with tlie 
population of the metropolitan area of each city plus mljacisd inclro- 
politan arcan and cities having over TiOpUOO populatum in lln^ same iv- 
gion considered to be. subject to similar iiiovemiSils.'’ 'J'lie Con- 
forenen Hoard index for the country ns a wlioh* is coiiipiletl dircc iiy 
from Ihn Huroftu'H index of relnil food ro.sUs and from (lie i'('luil priecs 
of other itenm ccdleclod hy llio Hoard and docs not ns yi*l cnipUty 
weighting factors 1 >umc<I u()on llic new hmlgclary ,s|iuli< s.'' Wlicii llic re- 
vision of tliia United Hlnles index is eoin)>h>ted, however, it. will lie a 
eompoaitc of city iiulnxes and will eonliiim^ lo lake into eoiisideralioii 
data collected from the, other eitiea for which no eily iiulexi'.s are now 
being publislied. Likcwiac, llie. innv eompo.sile of eily imlexcH will he 
wcigliled on the basin of populivlioii. I'reliiniiiary ealcidalioiis reveal 
that the Conference Iloard'a reviaed imlex, like, the Ihireiin's, will .show 
no marked variation from 1 he old index. 

I Fnillk M. ^V^IIIllln■( nnd Allen (\ irnumii, Di^hurnfmfnh vf U'liij/' 7i\}tnrfA nriri rirnV.il 

iroU'rrr,U. H. lltir«iiuM ldvborHlniip<lif^. ]lii)|f>iji4ii Nun. (niUi:i7, Vuh. I tuiil U.irri.unrl 1U1; A M. U. 

Ku|llff.u, VrtUU M. ^Yil^iM4W, wul MiUUeil UhlHUVlftll. vj {^>l 1 aunl<r JSifi'hinf^, I'llvin. .Sfriiri, \1. H. 

lluroAti nf liiilror Hlnllnlit-n, In rtKipi'ralltiri wllti WiuHk Ailritlnlnirniiuu, nulkliri'i Ni»n. IllJ, 

Vol. Us m, Vul. 11; OUI, Vo!. II; «I7. V..L Ilj mill lUH, Yuli, 11, V, arul VI. 

• Hfonthlif[A\lfor Uenew^ AuriuI KUO, f)|i. n'f,, pii. JCiH: inul S^^iilemUer lIKlft, pp, SJtt aiO. 

• HiUlonal Tniliulrlol Coorfiroiico HorhI, Coiti uf Liwinv in (Jio (/mail .SIiiIm, Iin4 /,'Mf/, pp. 
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Digressing for a moment, attention should be cnllccl to a source of 
misinformation about the Conference BoaixVs index for the United 
States. The Encycloj)aedia of the Social Sciences in an article on the cost 
of living by Dorothy W. Douglas^® discusses the construction of the 
CoiifercnCG Board index. This material was copyrighted in 1930^ and^ 
at the time of publication, was correct; but within a few months it was 
incorrect because of rcvi.sions made in the index.^^ No changes have 
been made in thus article; all reprints of the Encyclopaedia have appar¬ 
ently been made from the original plates, Tliis merely indicates tho 
difficulties which may arise from using secondary source material. 

So much for the cons true lion and coverage of these indexes. The last 
two points to consider are their usefulness and improvements which 
might be made in them, 

To my mind, cost of living indexes perform a threefold task; 

1. They measure changes in the cost of living. 

2. They sliOAV changes in purchasing power, 

3. They nre useful in deiermming time-to-time changes in wage or 
salary levels, but not place-to^placc changes. 

The indexes of the Bureau of Labor Stati.stics and the National In¬ 
dustrial Conference Board, as indicated by the methods used in their 
constnictiou, do measure changes in the cost of annual living in any 
given period of time for a workingman and his family and for a lower- 
salaried clerical worker and Ins family, Typical purchasing by this groui) 
is the basis of the indexes. These indexes do not measure changes in ll\o 
co.sl of living for those in higher income brackets and should nob be 
considered to do so. True, costs for all pcoi)lo tend to move in tho samo 
general direction over long perioda. It i.s probably reasonable to say 
that, if these indcxo.s rose 15 per cent in X years, the chances arc that 
living costs of people in tho $10,000 income class, or any oilier, likewise 
rose appreciably. The incUnatloii, however, to apply moulU-to-moiitli 
movements in tho indexes to people for whom tiiey W'orc not intended 
could conceivably lead to false conclusions. For example, on numeroii.s 
occasioUvS, living costs rise or fall principally bcGaiusc of changes iu food 
prices, other items in Uie budget remaining relatively stalkie. Of course, 
food costs arc a consiclcrably .smaller lU'oportion of the exiienditures of 
the higher income recipients and, hence, even if the foods purchased by 
these pcojde rose by the .same percentage as those purelui.sed by tho 
wage earner and lower-salaried elerhiul worker, the iiicrcMise in total liv¬ 
ing costs would be appre<dahly suuiUcr. Indeed, the iucu’ciiso which 

DoroLliy W. Doufjlasf “Cont of Liviii«," linct/rlnpacdui of the Socifil .'ieieneen Hgih'IUO of Novoinbor 
1037, Vohimo TI. pp. .17fi-183. 

Nntionnl IiKUiAlrinf Coiiforenco lloarj, Cost of Lxvina in the United StutcH, lOli-'lD.lO. pp. ,15-13. 
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fieomctl largo on Ihc basia of the indoxca might ar.Lunlly be ho Hinnll, 
when wciglitcd in aeeordanrc wilh Ihcir iinporUinee in ihobndgol, for 
the oLlicr grmii) ivs Lo have virliinlly noaignifieiinec!. 

chaut II 

DieTIlIIlUTION OP MONEV BXI’ENniTUREa KOH FAMII.Y LIVIN'C) 
(■|II(;AC(0, lllHR- icno 


KACCMTAtVC or lOTAL 



IHCOMC CI.AS 5 IH DOLIARS 

Bourco: ‘FAinily Kipenditure In (’’tiicAjiio, 

Biudy of Coiufimer PiiroliUTief), \Frljnn Series, 
llurcAii of Ijktior h'lnlfAiicst-WorkQ I'ro^rc^ AduilrilNlralioii 

Aa indicated in Chart II, the eonaiimer inircliiiHi'.s Htndy for t'liicugo'* 
sliowH, for example, that in 1036 "1930 food tu'eoniUed for 42 per cent 
of tho cxpendilnrea of 3600 $740 ineoimi ehiHH Iml for only 17 per emit 

'* A, D. II, Kflplfin, j'wllh M. \Vi1liAin«)« mid Mjtdrtsl Ilnrln-oiiKli, /■Viwify I'n 

Chtc<\Qo, 10,^6^1050, Vifltmfi //, Fiirriift^ AVp^ndilurrj H. H, Murfitu (if Fitlinr in 

wllli WorkrtProRroaR Adndnhfrnllon. HuHolIn No.fll^i Vol. U.p, 11. 
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of thoao of the $10,000 and over income class. Similarly compared, 
clothing and personal care rose from 8 to 14 per cent, contributions and 
personal taxes from 1 to 19 per cent, and miscellaneone items from 6 
to 10 per cent. Home maintenance, on the other hand, dropped from 
38 to 28 per cent between the two income levels, 

Perhaps the most evident reason against using these indexes outside 
their field is that the higher the income the more diveraified the spend¬ 
ing habits. Hence, the less typical any index becomes. When income is 
relatively low, people are limited in the variety of things they can do 
with their money because they must first eat, have Bhcltcr, and bo 
clothed. In contrast, higher income brackets spend a much smaller pro¬ 
portion of their incomes for these necessities, and considerable amounts 
for optional items. Out of total estimated expenditures in 1937 of 71 
billion dollars, 54 billion went for ordinary items and only 17 billion for 
luxuries.^* When you consider that these data include spending by all 
the people, yon can readily underaiancl that the luxury segment would 
rapidly shrink if the estimates wore confined to the wage-carner-lower- 
salaried-clcrical group. A comparison of optional spending with sub¬ 
sistence spending between 1900 and 1937^^ roveals that, despite the fact 
that optional spending has grown over the years, in 1937 only 50 per 
cent of per capita cxpcnclitiires by all the people represontncl reasonably 
freo exercise of choice; 44 pev cent was necesaavy for svil^Histeucc. Sim¬ 
ilarly, if these figuroa were confined to the lower-income workers, the 
percentage of subsistence spending would bo considerably nugmeiitecl. 
The standard of living of wage earners* families lias improved over tlio 
years as indicated by available budgetary stuclies.^*^ In 18G9'1879j food 
absorbed over 61 per cent of the expenditurofl of these pcoiilo while mis¬ 
cellaneous ilema accounted for only 11 per cent, In contrast, by 1930- 
1935, food had dropped to 33 per cent and mlsccHaneouH items had 
risen to 35 per cent. 

The second task of cost of living indexes, measuring changes in pur¬ 
chasing power, is quite easy. The purchasing value of the dollar ia 
simply the reciprocal of living costs. If living costs rise, it follows that 
the purchasing value of the dollar declines. If the desire is to measure 
changes hi the purchasing power of a parlicultu' wage gioup, sometimes 
referred to as “real** wages, tlie wages can midily be divided by the cost 
of living index Lo eliminate the in/luenee of eluingos in Lliese costs, Chart 
III compares annual data of the Oonferenee Boarers indexes of the cost 


NttUoiwl ludiuHlrlul f'tii\focoi\ro lUnml. Jfnjia of ImUiAtry^ No. ‘iHfi, .Umo lOlO. 

Uorived from Ctm/rrmre fionrit Stmlk« in EiiUrpriinnfut .Horial Praurean, pp- 1.S1I, Ml, M7. 
jiiii., p. iBa. 
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of living and of the imrclirtwing vnluo of ihv. dollar from 1014 lo date. 
The clittrt coinparuH money weekly eiiriiings with 'TeaP weekly earn- 
ingH in 25 manufac luring iiKluHlriea,'®i.n., money w’Cekly enrnings ad- 
jusLecl for cimngea in living eosla. 



Tlio Lhircl and laat lank involves the line of ihese iruh^xe.s in delennin- 
ing wngOH nr Hulariea- They are UKC‘ful in making (dinngeH in wages or 
Halavlcs from ihne lo \imi' \YiUn\\ a group. If yon asj^>iin(^ lhaV UuMvnge 
level today for nmehiiiisla or nliipping elerks, for exainpk^ is i-nrusi^ 
changes in llic iudex(‘H inay ho. (-on.sidenal an one measure of when wage 

Hftllonnl Itiiliulrlnl ConforonooTloArd, irfi(r(r9, //f/iir4, <intl Knit^nyfticnt in thtf Vruteti .Sfrif^s, iOi4- 
IDS^t niul aul)4Qq\iont publfcAllonB. 
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or salary adjustments may become necessary for these workers. If tlie 
cost of living rises 6 per cent, it may be desirable to raise machinists' 
wages 5 per cent. Indeed, there are union contracts in force today which 
specify that a fixed percentage change in living costa ^YiU be accom¬ 
panied by a fixed change in wages. 

What has been said so far might seem to indicate that these indexes 
are performing their funcLion and arc above rcproacl). Tliis is not quite 
true. I believe that they suffer from two important weaknesses, one of 
which is more apparent than real, and the other of wliicli does not lend 
itself to coiTcction. 

The first is the infrequency with wjiicli budgetary hLikIIos are con¬ 
ducted. Prior to the 1933-1930 Money Disbursements and Consumer 
Purchase Studies of the Bureau of Labor Statistics and the Works 
Progress Adininistjatioii, and since 1918, only a few invesligations of 
purchasing habits of consumers were made, Such a survey in 1918- 
1919/’^ made by the Bureau, was used until recently by it to determine 
weights and to select commodilios for pricing, Other surveys conducted 
in the period 1921-1929 were used by the Conference Board^® as the 
basis for the revision of its index made in 1931 and canlcd back to 
1914, It is quite true that these earlier studies became definitely out-of- 
date but continued to be the basis of the indexes until recent months. 
You arc, of course, familiar with the revisions in the Bureau's indexes 
which liavo been published. Details of those in the Conference Board 
indexes have not been completed and, bcncc, have i^ot l)een imblished. 
As might bo expected, the Bureau's new indexes differ only slightly 
from the old indexes. 

I feel, therefore, that although now budgetary studies result in little 
change in the indexes, they should be made frequently, say every fwe 
yeans, and certainly not less frequently than every ten years, since they 
provide tlic basis for corrections in weights and in items pricocL In this 
way doubts as to the accuracy of the basis of the indexes will bo elimi¬ 
nated, Infrequent studies cau.se such doubts to rise and to magnify in 
the minds of persons interested in changes in living costs. There is no 
other way to dispel these doubts than to prove by actual surveys mid 
calculations that the indexes arc represontative. Unfortunately, how¬ 
ever, comploto budgeliivy studies are exceedingly expensive. Until new 
and less costly inetliods are devised it is iinproliablo lluit coinprehensive 
.stuclics will 1)0 made as frequently as lliey hIiouM l)e. 

The otlier principal weakiw'ss lie.s in the fact that at each ix'rlod the 
indexes measure change.s in llie cost of annual living. Hueh ])roreilnre 

Coil of hiving tn iho UniUtl U.H.aurcnii (»f LahnrStuaHlic^, Iluilctiii N«>-Hr>7, NFay lUli-l. 

Nnllonnl Jndiuilrinl Cunfcrcnco Donnl, CgU of Litinu wi /Ac Vniitd jS'/dfea. p. 
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faiU Lo account for variations in purcInmiiiR luihila ihu! to the cffncla of 
the BcaHon, or sliifta in the bpohoii, and Lo iiini.Hual eondiiionH. Imimlctl 
annual consumption of fresh green IrcaiiK liy families of wage eiinicrs 
and lower-salaried clerical workers in lliis eninilry in iiliout 9 imundH.** 
But, fresh green Ircana nrc expensive in winter ami inexi)ensive. in Hum¬ 
mer. By iinputalion, about 80 jmundH of oiiiniiH are rormumetl each 
year.’'Tliey appreciate in the winter mueh lesH limn fresh green heaiiH 
since they can he readily Klctred. lienee, it i.M reiUMonahhi lo suppoHo that 
n large proporlion of tlm annual eoiiHiimplion of fresh green IteaiiH is 
purchoHcd in the growing Hensou and that tlie, iiiiijnr porlion of the an¬ 
nual purchase of onion.s o(’(-urs in I he winter months wlieu they are 
relatively cheap. Likewise, electrieily is used in varying amounts in the 
different seasons. Yon miglil say, find out sensomil i)Mrclui.sing Imhits 
and Hhiffc the weights in your iiide.x lo allow for this, In condtK'liiig the 
Money DiHhurHcinent.H Studies, the Bureau of Isihor SlatislieH did 
study food p\iiThtt.sing hnhils in a typical w(‘ek for <'aeli of lini four 
scoHona.’' It would seem that here at hMist would exist a liasis for eliini- 
jiating the effeels of the season. But it would also introduce u heavily 
weighted factor of sea.sonal Hhift. Sup|)()st> that .spring is late and a 
drought ia severe in llie, Intek crop lu'll. lucsli grcieii heaiis would bo 
scarce and expensive. But wo would he. assuming that purchasing would 
bo the same as if sitring bud come at the iisuni liim^ and lliert; bad been 
no severe drought. Introdnelion of sensoiiid weights would, therefore, 
eliminate one dilTicully ami introduce niiollier just, as imporlanl. Briist 
changes because of accidental happeiiiiigs would distort any index, be 
it on an aniiiml or on ft Hoasojml basis. In other words, there seem.s lo be 
no way Lo make iillowiuieo for eliange.s in |nircha.sing linbils caused by 
flnctiialing |)riees. Too many fueten-s inlluenee. i)rice, mo.st of whwli 
cannotho measured with aceuraey on a (|unntity ha.sis. 

In conchision, I believe that tbo cost of living iiidi^xc.s preiiasssl by 
tlic Bureau of Labor StiUislies and by the Ckinfert'iice Board are. good 
indexe.s, so long as it is understood llial they measure. lim(!-l(»-tiino 
changes in ])rices of annual piirehases, and their use is eoiilined to llie 
economic groujm whoso living co.sls they were, intended tji measure. 
Tlicy would be improved by more frecpienl budgetary sludu'.s; and by 
Uie use of seasonal weighting sysbuiiH if Ihe.so were, fciisiblt!. 


>* HIoIIa Hlowrtrt, Chief, llelall Price Divlnlmi, nut) rAUli M. ^S'iilklll^, (1»lrf, Coni ttf J>l' 

vlaloii, /fcfrtjt rncee of t0B9 1090, U. H. Mtireim of iiulleTiii Nil Tnltlii II, 

|)p. 182 - 16 ; 1 . 

» /rftm. 

"Monay DkburdcrnoutJi uf Wn^o I ritriicni eiul Ckrinti uny liulleliii In ibh ilcrll^t, 
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PRICE INDEXES AS VIEWED FROM THE STAND¬ 
POINT OF THE NATIONAL DEFENSE PROGRAM* 


By Martin Taitel, Economio ConsuUanlt Price StahilizaHoji Dmaion^ 
National Defense Advisory Commission 

T he most vivid tictuiieb of our economy during the World War 
period are those of tho price-profit-wage spiral of inflation. Tlioao 
pictiiroa have, in tho main, been drawn in terms of 23i’ice movemciita 
largely because there is a greater abundance of data on prices for that 
period than on profits, wages, production, and so on. 

So dramatieally have tho evils attendant upon the spiraling of in¬ 
comes and values been painted in terms of prices that in some qiiavtcra 
the tendency has developed to consider the abolition of price increases 
as the goal of price policy. Tho schematic outline of the thought process 
is something like this: (1) the evils of inflation must be avoided, (2) 
price increases give rise to inflation, (3) tho elimination of price in¬ 
creases will prevent the evils, (4) ergo, prices must not be permitted to 
increase. 

When the attitude toward economic prol)lcms is that tho goal is rigid 
prices, then tJie questions which bedevil the economist and statistician 
arc: At what levels should prices be fixed? What indexes should bo used 
as guides? Should tlierc be attempts to stabilize a particular prico in¬ 
dex? If so, which one? If not, should the levels and relations between 
various indexes bo fixed? These are the kind of questions uiioii which 
attention becomes focused when price control is considered to bo the 
price job required by a defense program. 

Clearly such an approach detaches prices from the myriad of other 
factore in market situations and places them in a realm of their own. 
Technology, costs, supplies, trade practices, geography, and so on are 
considered only at n later stage when the practical questions of when, 
how, and at what levels controls arc to bo invoked, have to be faced. 
But, by this time, the market factors other than price have become dif¬ 
ficult or impossible to affect, so that either price fixing without regard to 
them is necessary or prices must be set at undesirable levels. 

The whole approach to prices from the standpoint of price control is 
much too narrow because prico control in and of itself docs not provide 
the most important reference points which must bo the guides to policy 
and action, The real perspective toward prices and prico jiolicies can 
only be obtiiincd from a clear notion of wluit the job of national defon.se 
is. 

A pnper prcsanlcd nt tlio 102nd Aimurd McoLIiir of llio Amorican StatiHlical A&iooinllon, CluGatfo, 
Dcca-mlior 27,1010. 


201 



202 


AMKIKCAN f'TATIHTU'AI. AKHdClATlON■ 


The iiAlioluil defciwe prop^rnin Ik dtwignetl lii arliievo very eonercle 
ohjeclivoH, Primary anumK llioxe i« llit'- ex]mnHinn (if proilucliou and 
IjiodiKflivfi power, not only iJi lln; area of inililiiry etinijnijenl and «up- 
])liea, but hIho in the area of Roods and wrviees for the civilian ]io))ula- 
tiou. Military rcciulroinent-s, of eonrse, lake ineredenre, but, to tin* ex¬ 
tent that our prodnelive jiower perjiiila, onipiil for civilian use is to bo 
cxjmiult'd. In sliorl, Ihc^ Roal of the defimse jiroRruni Ik a viRorous efR- 
cienLeeonomy oiici aliiiR al IiIrIi levels of produelion, bolli inililary and 
civil; and, of course, an (‘cnnoiny orRanized and ojieralcd wit bin the 
tenets of a deinoermiy. 

It is witli reference to this ciiiicoplion of the. iiiilioiml defeiihe. pro¬ 
gram that fpiesliiiiisas to llie iwe,a(lernim’y,iiiiprovenieiil, and cl(j\-(‘Ioii- 
nicnl of price indexes have a relovnii t locus. 

As far OH llic purely lc(diiiicul asinsils of price iiuhix eonstruel ion are 
concerned, the problems and considerntiori.s an* (he. saim* svlieti the, in¬ 
dexes arc to be used under n di'fense proRriiin us lliey «n> when llie in¬ 
dexes arc to be used under normal ]ieuce-limc conditions. Of course, 
prices rather than price (luolalioiis are. to he olitaiiusl; of (‘omvc, items 
and woiRhls most ajiproprinte for (he purpose, in mind are to be used; 
niid HO on down Llic line of all tliose. tliiiiRH whieh constiliilo n Iccli- 
niciau's niglitmarcin llie pri(!e index field. 

The use to which price iiulexe-s can be pu(-under a defense. proRram 
dojicnds at heart upon tlm eouceplion of the fuuelion of price.s in ilic at¬ 
tainment of the objeotives of tlm proRram - uiioii the attitudes and poli- 
010.1 toward prices. 

'While the policies toward iiriccs under lh(> <h‘fensc, progium have not 
ns yet jelled, tlm firoad outlines liavc been fairly clearly imiieated. 
Broadly, the objeclive.s are (1) to provide- a reasonable degree of stabil¬ 
ity of price l<iv(;ls, (2) to ]iiovide for Ih'xibility, down ns well as up, of 
individual prices so long im .sueli prices r(*miuii within buuiids, and (H) to 
provide a ludaiiccd jirice slruetuvc or i'elulion.sliip.s betwism juices whieh 
arc conducive to balanced and expanding llow.s of jiroduelion from and 
incomes to tlic variouH Rroiijm in the economy. But the.se olijeelives arc 
fioviglit, not 0.1 ends in Ihcinselves but os the ineun.s to the real end -na¬ 
tional defense. 

Price slrue.Uirc and the broivdi'r movements of jiriei's are eon.sidered 
as Htralegieidly imjiorlunl factors affeeliiig both the level ami the di.s- 
Iriliulion of lesoiirce use. Prices lire eonsidered ns major di'lenninanls 
of the income dislribution and lliercby of llie jiallerii of (‘Xjiemlilures 
which in turn dcteinvineH not only the distribution of ouljniL hut also 
the total output. 
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So far as tlie level of prices is concerned, the conception is that a rea- 
sonable degree of stability is essential for the orderly conduct of eco¬ 
nomic activities. The importance of price level stability has impressed 
itself upon the Nation so deeply that one can almost use interchange¬ 
ably the statements of all groups in the economy from the most conserva¬ 
tive to the most radical, 

I quote here from a statement of one of the conservative groups, the 
United States Chamber of Commerce: 

Violent price fluctuabione cause strains and djHlocntiona in the country's 
economic processes and result in hardships for business, labor, and con¬ 
sumers. 

Thus, the long-term interests of everyone in prices are identical. 

In connection with the defense efforts of the government, business moii 
have firmly and consistently declared their intention to do everything within 
their power to prevent price increases that may not bo juBtihed, 

Within the price structure, of course, flexibility is desired—flexibility, 
that is, in the sense of ease of adjustment to fundamental changes in 
market conditions, but not in the sense of erratic and gyrating fluctua¬ 
tions ill answer to speculative or even manipulative activities. Under 
conditions of accelerated production and of marked changes in the prod¬ 
uct-mix, all those factors which make price flexibility necessary in 
peace-time developments are accentuated. And this makes it even moro 
important that prices be flexible during the present emergency than 
during other periods. 

With respect to individual prices, to an audience of slntisLicians, one 
may best indicate the general attitude by saying that price is consid¬ 
ered the dependent variable and not the strategic indopeiidcnt variable. 
And, consequently, attention is focused on the factors aficcling prico 
rather than upon price per se. 

This attitude or approach is sharply different from that of the World 
War period. Then price was thought of as the prime mover of produc¬ 
tion and capacity expansion. A perusal of the minutes of the price-fix¬ 
ing committee of the World War period shows thi.s quite clearly. 

Under the present defense program, liowevcr, expansion of supply, 
production, and capacity are attained in largo measure i)y working on 
factors other than price. Or, if cxiiausion is imiiossilile, either immedi¬ 
ately or eventually, then techiii(iii(‘S oUku’ Lluin iiriee ebang^'.s are used 
to dotcrinino who gets the avaihildn supplies or output. 

However, should those procedures fail of their jnirj)ose and should it 
seem likely that prices arc about to start an upward .spiral, it i.s (luiLo 
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probable that more direct liroccduroM will bo UHodd Tliorc Rcoriis to bo 
no intention on the pnrl of lliowo in charge of the tlefennc i)roBram to 
permit run-nwny price mov(;mc‘i)l.H. Wliile they are nf)l dcfiroiiH of \iHing 
atrong-nrm metbodH, they arc (hilerjiiined to alluin Uieir oltjcctiveH in 
the price as w'ell a« in oilier urcaa, 

Tlio present attitude toward jiricrs can lipRt lie illustrnled by n few 
Rpccific examples of the way in wliieb the price probleniH nriHiiig in vari- 
OU8 sectors of the ocoiunny have been met. 

Iin])ort ([uolas were susiiended and later reslored— and this it 
may be noted occurred prior to the e.'Alablisliineiit of (he Defense Com- 
mission. 

Copper, ConfcrcnceH were held to di.sciis.s probable requiromenls, 
supply, production, and capacity, to cry-stallize the nature and .scope 
of the supply prolilcm, and to can vans the possibilities for obtaining 
adequate supplies without price di«lurhaiicc.s. The rusult of these con- 
fercuccH and of studies made by the. Defense Commis.'iiou indicated that 
n ])robablc shortage, of copper in 1041 could most .sali.Nfaelorily he met 
by the importation of Houth Aincrienu copper. Iteccnlly, as most of 
you no doubt noted, the Metals Reserve (Company Inis eonlriieled for 
100,000 tons of such coiipiier. And, of course, careful study is being 
given to methods of expanding domoslic capacity should this hccomu 
necessary later. 

Steel. The initial step wa.s export control of certain grades of steel 
scrap. Later the export-licensing controls were cxtendwl to cover all 
scrap and aomcslcel products as well. More receiiily arrangements have 
been made for the importation of coke from Rritaiii. Furtheriiuirc, in 
steel—03 in oilier areas—the Government slaiids ready to provide suit¬ 
able financial guarantees in order to obtain ex|mnskin of fueiUliu.H. And, 
finally, for Iho purpose of enhancing ihn steel sci ap supply, cerlain re¬ 
ductions in freight rales on scrap have been piopo.scd as a more, di'sir- 
ablc change in the price slnicliirc than further iiiereases in .scrap jiricc.s 
becnu.se cxcc,H.sivc risc-s in scrap prices ae.l a.s a lever on steel jiricc-H. 

Lumber. This is a cose in whicli prices have not behaved satisfactorily 
and in Avlitch prices arc still at nnrensomihly high levies, Di.s.seinination 
of market information was used in order Hint iiilere.slcd parlies would 
bo conversant with llio fundainenlal underlying eondilions. Recently 
Commissioner Henderson lias pointed out llial high luiuher prlce.s eu- 

^ 81iiaoi1iiH|)npGrwMMv6rf^tidirof(.prlco(MMHn»hliavQf>«Mi H|iv)|piliii n ftiw A^i>r .April A, 
maximum (^aolllriK*) prices hnvo boon caIkIjIUIiihI hr fiilluHM: Murliine 'I'lHilfi (I'rbnutry 

17, mil); Aluirilmirji Horftii oml fioeomlHry Almniiiuin (Miirch ‘Jl, HHl); /hio Krrnp MstcrlHlii 
and Htioondnry HIM) 7<lnq {Mnroli Al, 1011); lUlvnniiunii CuhI (A|iril 'J, lUll); Irnii rind Hiceji Hemp 
(April 3.1041). 
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courage the use of substitutes for lumber so that the industry has much 
to lose in too high a price, since markets lost to substitutes take years to 
regain, 

Tin^ ruhbe7'i and manganese. In order to insure adequate supplies at 
reasonable prices, stockpiles of these, and of other materials as well, are 
being accumulated—^in some cases at prices below the world market. 

In other cases, research in the development of substitutes is in proc¬ 
ess. There has been little need for the use of eubstitutes to date, bub 
this research is being carried on so that in the event of necessity sliifis 
to substitutes can be made. And in still other cases, as the need arises, 
demand may be restricted by the use of priorities. 

Price, it is clear from these illustrations, is considered more as n re¬ 
sultant than as a prime mover in the productive process. Emphasis is 
upon supply and demand in the sense of expanding production, capac¬ 
ity, and imports, of curtailing exports and arbitrary withholding or 
cornering of markets, and, in the last resort, of IhniUng demand in what 
are for the duration of the emergency the le,sg important seclora of the 
economy. 

Success under this type of approach necessitates constant watch of 
markets. Price data provide only part of the needed information; in- 
veiitories, capacities, production and so on must also be kept under sur¬ 
veillance. But becaii.so of the more immcdialo availability of price data 
they are most likely to i)rovidc the initial clues to underlying market 
conditions. 

From what has been said it may appear that price indexes are not 
very important in the practical operations of the defense program relat¬ 
ing to prices. Yet this is far from the fact. It just happens that, leaving 
aside the overall monetary and fiscal controls, action in Ibo price field 
must be specific with respect to a particular commodity. Hcncc, in the 
most dramatic parts of the defense program, price indexes do not ap¬ 
pear as explicit variables in the framing of problems, 

But specific actions arc not taken in vacuo. Wo know, for example, 
that price movements started in one sector have a Icudcncy to spread 
cither because of thoir effects on costs and coinpcULivc products, or be¬ 
cause of the rdlc of price indexes in escalator clauses In wage and otlicr 
contracts, or because of their tendency to act as sympatlieLic vibrators. 
Price iiidcxc.4 provide clues as to whether, because provision lias been 
made for flexibility, Unit provision for flexibility has boon abused. 

While the precise relation in which price indexes stand to many of the 
practical problems faced in the defense program is teiuious and difficult 
of exposition, yet ncvcrthelosa price indoxea are indmpnnsablD ecpiip- 
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ment to the projiicr conduct of such a program, particularly when it en¬ 
compasses civil needs as well as ilic production of armaments. 

That general purpose indexes are used as working tools and do have 
an important bearing on decisions is indicated by the chart of whole¬ 
sale prices and industrial production which has been ono of Commis¬ 
sioner HendersoiPs constant desk companions for some time. The strik¬ 
ing feature of the chart is the stability of the price level for the recent 
period while production was rising sharply to new high levels. Of course, 
we in the Defense Commission like to think that our activities were in 
some way responsible for the stability of the price level while produc¬ 
tion was expanding sharply. 

Further indications of the importance of price indexes are to be found 
in the recent work both in the development of special purpose indexes 
and in the extension of general indexes done by the Bureau of Labor 
Statistics at the request of the Defense Commission. 

For the purpose of keeping a closer check upon retail markets than 
was previously possil)lc, retail price and cost of living indcxG,s of the 
Bureau of Labor Statistics have been placed upon a monthly rather 
than a quarterly basis. In addition, for the purpose of following local 
repercussions of defense contracts, arrangemenUs have been maclo for 
the collection of price data in smaller towns not previously covered, par¬ 
ticularly those directly affected by defense orders. 

Prior to the establishment of tlic Defcnac Commission, l>uL in re¬ 
sponse to the siLuation created by the outbreak of war in Europe, a 
daily index of Lhe spot prices of 28 l)asic commodities was constructed 
by the Bureau of Labor SLalislicH. This index enables a close watcli to 
be kept of the course of Llio.sc prices wliich tend to set the pace and act 
as levers in the whole price structure. 

DivccLly related to the procurement and jDlaniiing aspects of the de¬ 
fense program arc the indexes of 14 strategic materials and of 15 cri Lical 
materials—the former being materials for which we depend in whole or 
in substantial part upon sources outside the continental United States, 
and the latter being materials not quite .so c.ssential or which are obtain¬ 
able in more adequate quantities from domestic sources. 

Now in PVOCC.SS of preparation are indexes of the price of waste ma¬ 
terials, of import commodities, of export eojnmoditios, and of machine 
tools. The waste material index is impoi lant liecuusci sueli malerials are 
allernalives for virgin inaU^ritds and Lend to l)e stMmillve biiromoLer.H of 
changing market forces. The and iinport conimodiLii^s indexes 

arc for the purpos(^ of measuring Lhe effect of world (conditions u])()n our 
price structure, wliilc tlie machine tool index is for Uuj purpose of incus- 
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uring price clmiigcs in an arcasubjcel to cxlroiuc itrcjisurc upon oapaci- 
lin.H under tlic defeiiHc program. 

Also, in i)roee.«s of iirepnralioii are indexe.s of prices of individual 
Imilding iiiaterial.H on a delivered basis liy gcogrnpide regions to meet 
the need of ineiusiiring llio iinpacL of defeiiKc eonslruelion in local arena 
and to aid in the planning of eonHtriidioii acliviticis. 

With all those newer iiidose,Ha«hl(!d to IIiokc previously av ailable, we 
feel that, for the time lioiiig wo liavo u pretty good set of indexe.s and of 
price nmterial generally for following price trends and price levels. How 
well jireparcd wo are may best be seen by Inking n look back some 26 
years to the. last time nalioiiid defense bcenme an acnle probhun. 

In 1016, the Bureau of Babur KlalislieH luul just started to inildish a 
wholesale prioe index on a inonlbly Invsis; about 250 commodities Avorc 
covered and weights wore rough. Conlrasl (bis avUIi the current work 
of that Bureau. Today data for about 6,000 conmiodilios are compiled 
and for a majority of these, cotni)ilalion i.s on a weekly basis. Nearly 000 
of the aeries arc used in Die cuinpulalion of un nll-eoinmnditics index of 
wholcsnlo pricG.s; and that index us well as indexes for 10 major com¬ 
modity groups arc published weekly. 

In tlic field of retail prices and the cost of living the. conlrasl is oven 
sharper. In 1014, tho Bureau of luilinr Blalislics collccled iirices for 23 
foods in 41 citic.s each inonlhand price dtiln for coal in iimst <if those 
cities. Today, wo have indexes of the co.sl of living and of retail prices 
for some groups of items prepared liy the. Bureau of bailor iSlnlistics, 
not to incution those prepared by private, agencies. 

In fact today, the Burcau of bailor Slatistiea alone, baa more iiricc 
material readily available for use Ilian all llio price index faclorios iii ex- 
IhIoiicc in 1014. This lime we don’t have to start almost from serateh lus 
wo had to do in the 1017 *18 iieriod. And no matter how iuu(!h of a strain 
ia plocccl upon the economy during (he next few years, one may feel 
confident that it will not be nece.sHAry to adopt priorities for the con- 
Bumora of t!ie price index industry. 

Snell further work on price iiidcxc.s ns may bo initialed under the de¬ 
fense program will mo.sl likely be along the lines of siieeial purpose in¬ 
dexes, Examples of tlic jialh Ihis dcveloimient may lake, are: indexe.s 
designed to bo of uae in procurement aelivUics for selecting commodity 
s])ccificalion8 or for tho carrying on of contract negolialions; and in¬ 
dexes designed to measure Ibo terms of trade between our eouulry and 
tlio Latin Ainoricnu countries, 

The problem of incasiiring price balniico is one on wliicli fnrtlier work 
needa to bo clone. Balance in the iivleo slruolnre may bo gleaned from 
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extensive comparisons between various indexes such as those frequently 
drawn between taw material and finished goods prices, between farm 
and industrial prices, between capital goods and consumers goods 
prices, and so on. The index of wholesale price dispersion constructed by 
Walter Keim of the Bureau of Labor Statistics is one of the most useful 
contributions so far made in this direction. His original work was done 
while on the staff of the Work Projects Administration and has been 
published by that agency. There ought to bo more such contributions 
as Mr. Keim has made. 

The availability of price and other data during recent months has 
been a tremendous asset on the side of orderly and vigorous develop¬ 
ment of economic activities. Those who during the years have labored 
long on the theory of price indexes, on the extension and improvement 
of the basic observations, and on the computing may justly take pride 
in the state of preparedness of their price index industry. To them must 
go part of the credit for the smoothness with which the defense pro¬ 
gram has gotten under way. And it is with the help of the data they 
have developed that wc hope to avoid the ovils of the World War pe¬ 
riod. 

What was bad during the World War period was not .so much the wild 
price movements per se but rather .something deeper. Among the tenets 
upon which our economic organization is based is that income is a re¬ 
ward for services rendered and that the amount of income .should be in 
some way coordinate with the services rendered. It was in the violation 
of those tenets that the evils of the World War period lay. 

The most visible technique used for the violation of those tenets was, 
of course, the rapid spiraling of prices, But wo know now that behind 
the prico scenes there were many other elements at work from disor¬ 
ganization in the procurement activities to market manipulation, which 
not only made possible the price disturbances but also hampered the ef¬ 
fort of the World War period. And it is by treating the factors behind 
prices that wo hope not only to avoid the evils of the World War period 
but also to build a better and stronger ccoJiomy for all. 



AN An'JlAISAL OF INDICX NlJAJJOiHH OF 
I'llICJvS FAHMKIIH PAY* 

Ut JoBIi DkAS ANU MaIIT llll.TtiN \Vn*K 
Thr VnirnnUy nf i’hieagn 

T he united btatea Dt'imrtiiinil cif ARiinilluro Index of Fricex 
FnrmiTH Vny WTve.H ns nii inlniiiiiNlrnlive aid In (lie I'urelmHiiiR 
Power Parity proRruni by iiidiciiliiiK llie elimiRin^ vidne nf the ftirmer'H 
dollar in biiyinn non-fariu jprnduelH. 'i’liiw spirial uni- nf llie index may 
involve reslriclioiis on llie lypi^ nf index wliieli may be eniinlriielcd, iln 
formula, IbeIno^e pi‘riod, enmiimdiiieaexelmied,ele. In Ibis |)a]i(>r, linw- 
ever, the Index nf Priec-K l''uniier« Pay will be ajipraised by econnmUi 
and HliiliKltcnl nilluM' llinii admiiuKlralive erileria. 

The U.iS.D.A. imiex ennUdiiH iwn main eeries, prieea farinerK pay for 
commodilicH uwd in produelion, and prirew furmera pay for eninmndU 
licyj iiHcd ill family nminleiiauee. Tliese aeries will for eniivenieuen bn 
referred to on the, etml of produetioii and IIk' rosl of livinR indexes, re¬ 
spectively, alLlioiiRli llie index for eonHumplinii Roods does not inelude 
arlielca jirnduei’d on the. farm and (‘xidiides naml serviees, while the 
index for produrllon Roods also omits Konie ilems wldeh eniilrilaUi' to 
fanning eoHls, 

The formula uacid for coinpuliiiR llie imiex is llie fixed weight iiRgre- 
gativc type, with a iire-war Iiuho period, IfllO M.'l'lm iveightH for llm 
coHt of production index arc thoHc for Ihe pi-rind IlliJ I 'ill, while llm eosL 
of liviiiR index weiRliUs relale. lo Ihe year lICKl. In eombining the. iwo 
into a HiiiRlc aorioa, llm relalive weigliU were delermiiied hy adjusliuR 
the value of coininodilieH for farm family liviiiR in lUllli for Ihe full in 
liie price level Imlwecii 102*1 20 uiuf lOilll, 

The use of a fixed weiRlit formiiUi raises iliflieullie.s in llm inleiprela- 
tion of the index. Ileceiil developiiieiits in index mindier theory indi¬ 
calc that formulae involving holh birse and given year winglits for eosl 
of living iiidexcH arc wiperior Ui fixed weight indexes. In lenu-s of hasic 
utility theory it lia.s been poKsihle lo defiim the inie eosl of living index 
as the ratio of tlic monetary expeiulitui'e.s of an individual whieli siteurc 
for him the same total ulilily or .sUmdard nf living in two siUiuiions 
which diiTcr only wllli t'esp(s;t lo pi iee.s.' >Siiiiilai'ty, a eosl of iirndiielion 

^ Ituvinluii o( JL iiit|icr iiriMifliilPil hi Mii^ KVJiitl AtuiuiiI Mrctiiiv nf llid Auirrlrhii HinihiiMil Aa*^'irin- 
tlon, Veemilm *27, KflO. Wn nm ohli'Kci) to Mr. O, < \ AfJun of fliit Miirfitn nf AKritTiffonil 

Ii!coik(>nil(»i mill Lo ])r. lUigcr Ilhlti of llih AitrlRiiihiTitl MitrhhliiiK Srrvlrin for rriilrnl rpvjriw nf tUjii 
niftnuficripL Wo liitvo profiictl fiom ilielr ciiliciritnh, nUlioiiRli >a4i hhvn Iipmi uiihblo lo iirrt^pi nil l)iL<ir 

» TUo QOiitrovoTBy lUai limi chnlcretl fttoiiinl tlio clmkn of ftii MhJc loimlipr fonmiln rpmiih lo liitvo 
miMn larftoly bocAuno of improoinq UDfiuilltin of ulml wm lo bo iiiqAhOrrtl. in "(oircliu^liiH* 
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index is the ratio of expenditures in two different price rogimea which 
enable the producer to maintain the same output if the production 
function, and all other things remain constant. On tho basis of certain 
reasonable assumptions it has been shown by Wald that a close ap¬ 
proximation to the true index of changes in the cost of living can be 
obtained by the use of Fisher's ‘'ideal" formula.** 

Unfortunately, the application of the "ideal" formula requires budg¬ 
etary sampling for each price situation represented in the index scries, 
in order to determine given year weights. The difRculty of such an 
undertaking is perhaps sufficiently indicated by the time required for 
the CoimimcY Purchases Study, begun in 1936 and only recently com¬ 
pleted. Index numbers requiring comprehensive quantity sampling for 
each period under consideration are perhaps infeasible at the present 
time, unless continuous small samples could bo taken. 

Several compromises might be attempted, however, If weights can¬ 
not be determined every year, they might bo determined overy five 
years; in computing an index number, base year weights could then be 
combined with weights determined for the period nearest tlio year in 
question. This seems to represent a superior solution to a periodic shift¬ 
ing of tho weights, which is the practice of the Bureau of Labor Statis¬ 
tics, although periodic sliif ting is to be preferred to a fixed weiglit scries. 

If it becomes administratively feasible to shift the price base to a 
recent period, compavisona of present prices with very early prices will 
not Idq made any more inaccurate, while compavisaus between recent 
years will bo imj)roved.^ 

In attempting to choose a fovmvila which will give tho index a clear 
meaning, it must be emphasized that the following simplifying condi¬ 
tions are assumed in developing suitable fornndae for an unequivocal 

power," “Uio vnhio of moiioy," or "iniro price olianBo" tlo not convoy nu oxnoL incnning ujiLil llioy Imvo 
been rclfiUd lo bneio ulDity theory. Tho rentier ia roforred lo iho followiiiR ftrliclca in Ciq Wfipicco o/ Eco^ 
nomic Sluiliea: II, Slnolilo, “A Gciicrnl Molliod for tlio Compariaoii of Pricoor lilving," Vol. IV, Juno 
1037; A, r. Lcrncr, “A Note on Iho Theory of Price Index Numborfl;'’ find Tl. G, D. Allen* "floiirio Ob*' 
flcrvntlonH on Iho Theory nnd PrAGlico of Prioo Index Numborfl," both in Vol, III, Ooiobor 1035. Tlio 
following jmporlinii nrlicics nppeared in Econoimtricat Vol, VII, Jniiuary 1039j 11. Schultz, '^A MIh- 
undcralniidlng in Index Number Theory: The True KonQs Conditloni" nnd A. A, KoiiQh, “Tho Problem 
of llie True Index of Cost of Living.'’ 

^ A. Wnid, “A Now Fonnuhi for Llie Index of Coat of Living," iJcnnomrfrJrn, Vol. VII, October 1030. 
Bca aUa 11. FriftcU lii tliGfltimo iournn.1, Vol. IV, Jauuftry 11130. Fur HiiuUur work uu pruductiuii index 
numborn bgd nn iinpubli.Hlicd pnporby II. (1. LowIh nnd L. Clourl, “Prodnelion (Ni.hL Ijulicefl." 

* Tile Central Ktnliatioril Hoard Iihh rrconininii<led tho avrriign of Llio jiermd, 10.15-30, an a Riiilablo 
basn period fur nil HOvcrninDiU iiulwxe». Ur, Uiiln Imn pniulrd iml In uh llml Vhn ]>nri«id 10115 -30 cnniioL 
bo ooriflidorcil a “normul" one if wo lakG Ihn uvorngo rrliuinn whieh Iiiih oxinlod over a pant poriod l)c- 
Iwcen pricDR received nnd |)rino.M |>iiid by fariiiorn iih ii orilerinn of nnmiulily. I'rinc'i received byfiiTrnorM 
have nvornged HR per cent of priern |inh1 lor roninindUir:i over iho pjijil 30 yrsuN, uh eiirnpurrd v,]lh only 
62 per coni in tho period 101)5-30, iiccording lo tk compnriHOii of tlie^io iiidex<‘i> on a 10IO d4 Imiho II in 
doiibtful, huw'Qvori whollior on nverngo of relalivo pricoji over iiuhI iienodn enn be inter iirnied m u normn- 
Uvo equilibrium pofliliun lo which Iho rconoiolo nyelcm nliould or will rcLurn. 
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comi?ariHon of the co«t of liviiii? or iho rosl of proJnelioii in two iJiJTor- 
cut pcriatlH: (1) that the himv. pattern of roiiNumcni^ Ui-sIch (rjr pro- 
ducerrt* lecbnology ami noliripalions) ri^inains unchanged; (2) that the 
name fieicctkm of coiiimodilicH is available in the two Mtnatums; (3) 
that the group of coiiHunn*rs or produrers for wlioin the index in l)[‘ing 
prepared ia homogoiiooUK with ri'gard to rind cimnuHtancca. In 

other wordflj a good approxiniathm to the true (M)st of living index w 
only fu<«urcd by any funnuhi avIjcii HubNlitutioii aiiioiig goods results 
only from cliangcH in prires.^ 

Obviously, any asHumptioiiK rdiout the conKlanry of enHHuiiuns' titMlen 
or of technical mcLhadH arc inijimUfied in considering index niimlKjr 
comparifiOnH over the lu^t 30 yearn, Tlie introduetion of auloinotivo 
equipment alone has revolutionized fanning inelhndH, and inatiy new 
commodiLica have made their a])poaraiU'e in the consuiner’H budget. 
But doubt about the accuracy of index nundn*ra using both Imso and 
given year wcighla only reinforces tlic minpirion that no valid ecunomic 
inLcrpreUiLion can be aUadied to an index employing the same weighU 
over a period of 30 ycars.^ 

The quention of changing weights cannot, of eourscj In* Hei>arivled 
from lluit of changing Uiates, quality, Icclinulogy and producl avail¬ 
ability. rnnning methodH have undoubtedly undergone great eliangcs 
since 1010. Old line types of farm cquipiiK'nt have h('eii iifUaldy im¬ 
proved in cfReioncy and durability, while the inlrnduelimi of lioth 
mobile and ntalionary power units baa nuidified botl) dm metlunlK and 
scale of fanning, An examidc of greatly imi)ruv<!d eepujunent in In 1 k! 
noted in the coho of rubber Liren, The tire enst ])er mile of automobile 
travel today, fi« cstinmlcd by the Department of Agrimiltun?, \h only 
26 per cent of what it was 25 yearn ago, as a result of an inereuso of 700 
per cent in estimated miles of kci vice [ler tin?. 

AlLliough engineering eslimatea of increases in efTicicucy do not 
measure economic gain, thoro are many elasKCH of cornmodilios hi 
whicli an inereaso in duralhlity or perfornuuiee will liave a similar sig- 
nificanco to a fall in price. An IncreoHc in the mileage lib* of nil)l)er tires 
of 6 per cent is as acccplablo to most [)cople as a full in price uf 6 per 
cent. Prices per car mile of tires miglil, llmrefore, be a less misleading 
component in an index than uiiadjiiaUal tire priccH, 

TliofiubsUtulionof prieesof technically delimHl (Spovah^uls (i.e. trac¬ 
tor acres instead of Lraclorn) for prices of eonventi(n\ally (hdiiual com- 

* Although thcao Itlcnl oondf<fmi4 nro novorcoinplotrly w» Jiliniifd (o niiftroxiiiirao (hnn 

And Ahmild roooRidiA Ui aid opart iii-oa from iIicaq c^^ridllloroiroHuU In rrnirM iuldiHiiiml f,irriiu1a 

*11 it a neottnftry» for AUtvUory roMoiiA, In (HimpAro ItMO wllii iOU) 11 (hUlittiiKli mik Ii a cum- 
pAriaon own At bc«t moAUlIUlo) woIkIiU m iioAily iypknl of 111 10 fifl hIiopM bo prububly 

by ibo “Ideal* fonnula, with lUo bwt wolghU ibia cap bo dolonnlncd fur llio bajjo [^rliKl. 
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moditics would require care.® However, for certain typos of producers' 
goods^ whose services arc highly specialized, statement of prices in 
terms of technically defined service units would undoubtedly increase 
the economic significance of the series,'^ Although the use of technical 
criteria in the definition of commodities always involves some measure 
of economic irrelevance, in many instances the consequent dis tor Lion 
of the index will be much less than that resulting from the use of ordi¬ 
nary commercial units. Since the definitions of commodities which alter 
rapidly in economic characteristics are merely conventional, recognition 
should be given to the fact that indexes that include such commodities 
are not comparable over any considerable period of time. Frequonb 
revisions of the weights, while not making dissimilar periods compar¬ 
able, will serve to make the indexes more representative for each period 
and will make the direction of change of the index at any imiiit in time 
more significant. 

INTUODTJCTION OP COMMODITIES 

In a fixed weight index, the changing importance of various commod¬ 
ities is only indicated in an indirect and jiossibly perverse fashion by 
whatever changes in prices result from sliif ts in demand. This woalcncHS, 
which lies concealed for the most part, is brought into the open when a 
shift in demand is so great that a commodity must bo added or dropped 
from the index, The question as to when, and at wlmt level to iJiLroduco 
a new commodity into a fixed weight index mmt bo answered in a 
somewhat arbitrary fashion, althougli the point at which eommoditios 
are introduced will have an important olTecL on the level and oven the 
trend ot the index. 

When adding a new commodity to a group, the practice of the 
U.S.D.A, is to make tlie index of the new commodity equal to that of 
the group of commodities to which it is added, regardless of the price 
history of the new commodity, The criteria for iutroduciug a new coin- 
modi by seem to be two: (1) its price must have become fairly '^Htable" 
at the time of its introduction, and (2) tlie commodity inu.sfc ropresent a 
significant portion of the farmera' expenditure. Since rapid changes in 

* II la riHsiiincil llml hpdoiiiaLlo cquivalciitJ) rr)r cnnniiiunr/i' RooilFtcniiiioCnt pro/’cnt ho cnlcntntcd uq' 
ouraialy, Ilowuvcrj nco AnJrcw Courl'ii nrLiclo ‘'llrdonifttio I'ricu Ii)duxi‘.^i" in iho lyufunnica uf Aitio- 
mohih Demand, Ocnond Motorn C'nrporntion, N. Y., 1 Drill. 

f Tlioro nro mniiy cijflionlLicH in fonnuliiliiiK noorioinifl orpiivuIcntM olijdutivoly, nirioriK wliioli iniLy 
bomontlonod; 

(1) Tcelinloftl cciuK’nlonro on llio of coiii|iitridivn nvrnino (lo'it pur niiil \viinjo all4<r('il by 
olmrigoR Inrclnliyo pricciiof IniKiiit. 

(2) rroilucoTia hfo dinorciiUy by ihft voriouH unpool'i nl lrrhoiru\ iidvancn (r h. npooi^ lUirii- 

billlyi onpnoily, ofo.), 

(31 EsUmMoA ot [vvera^^o mivy prove occouroim \l tlu« iMpiipim'ui botote U out. 

NoUviUiflLandlnR ihoao dinioiillicfi, tbo □•{oof Cooliriirnlly dolnicd rominodiijr^t uoiilil m tnuny cuHd.M 
Qlarity Ibe ouonoinia aigntnoanco ol llio iiulox. 
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im^cH of iroocIh jiurrhflml hy farmcrn arc likHy to lio dfMViiunrd an tlio 
rmilL of improvcMiiontH in Iho l<^(‘lnii(|nn of nituniraolnriiig now nrlirlow, 
the oxrln^^ioM of fliioLuutinp; prirr.*^ pml>«bly lhf‘ iiuJox an n]>warci 
1)io5^. Sui'h n bios may rmill in inulur.'^lnloinoiil nf Oio rolalivo woll-hoing 
of Llio farmor, now nrliolo io nllaiiiing an irnj)i>rlfnil. jJnon in thu 

(‘oiiHUinor'a IhuIroI dinplrioon prnduola of lo^.s ulilily pi'r dollar of ex¬ 
pand ituro.® 

No ouliroly HRlisfarlory solution to llm proldoiiw involved in intro- 
during now commodilioH in jKiHsihle. While no rnnnitudily nhonld bo 
oinitLed whioli rejjreMenla a Hir^ahle proporl ion of ronKuiner expendiUirei 
conmdaralion nhould be Uikon bc»lh of the priro history of ibe now roin- 
tnodliy and Uia comnuKlilieH it displaces in ih^Lenoiniiig Ibe, h'vel at 
which it sliould eiiLor Lbo index, U(‘fnf<al to inlrodnre roininndilujs 
until Llieir prkiCH liave become Hluble jiiny result in serious inisrepresen- 
Uiiion of the cfTeclH of the vevolulitm in leelniir|UeHi wbirli Itave clieap- 
cned conauincm^ goods and made funninR mclhodH more prodnclive.® 

The offeel of llm inlr<)d\U'li()U of new eominodilies at a more or loss 
arbitrary level in slriknigly illuslrated in the ease of tnoh^r vehicles, 
Expenditures for tractors, auloinuhileH, and under Irneks, as nearly ns 
can be dclcnnined from available data collerh'd by the U.£5J},A. 
amounted to about 00 million dollars, or uhoul 1,2 per cent of total 
farm incoinoin 1010, Emm 1910 to 19W aueh (mrelinsesnvr'raged almut 
26 per cent of farmers' purelmses of rdl types ut inaebinery. Yet motor 
vchic'lcfl and auLomolivo inaeliinery were not inlrodueed into 1 )mj indr?x 
until 1017, when expendilmes for these articles amounted to 65 pen* 
cent of all farm machinery and about 4 per cent of funn inc'ome.*® 

The U,8.D.A, indexes for IradorH, for automobihvs, ami for auto¬ 
motive HiijudioH were compared with ind<'xeH for the Hiime groups coin- 
piitcd on an actual lOlO >14 base, using the same \v(?igbls ns Ilia 
U.S.D.A, index Ginploys and price data supplied l)y llic U.H.D.yV, il- 

■ For oinmplo, revyon, preferred to eelloii for iHAny moj*. nnd ft clxeop «\d>RlUiito for hIIU, 

lias rsbied conmimpUou Rtnndftrdn of mcMt incjiomo gr<Hi|>i. Yet tftyon fnbrle km nilr<Mlueo<l into tlio 
U,8.D.A. fiiiloic In 1030 At n lovol of MO (nineo llils wm tlio iiidox of ll<n gi'Oiip - floihinR. hi llml yenr). 
Tim fiiiroduction of myoii liUo Uio iiidox in llilii miuioor, Uiorefnn?, fniH lo rcHcql nny raIii to tlio con- 
Hurnor. 

9 ForexAPinlci eloolno mteii nre not yet {ii(Sjrpomlc<l into the friilcx nlthoiiKli (lia If.K.fli.A. Rfutox 
ibftt liy Ujb ond of 1030, Ifi |>er coni of (nnna In ihc Unltod HmiM Kcrn roeolvin« rlrclric rurrcnl. In iiomfl 
rcgloDJi tbo proportion ^VM Over 00 per ooni. lu llio omo of clrcUio iHiucr for fftnii rirmlunliniii tlio 
TJ,6,D,A, co7}«3{Jt)rN Ih«oleeirioj>/)wof rale/fifty nri( bfl AllOklrtfrMy ftiobilIjNl ro Hnrriiiri lino^flurinR 
po>vor rnlos Into lift Imlox, 8co Income PorHv/ttr AifriroUufc^ I'ftrt 111, IVolion il, *lum fur lOlcctrlcily 
for Fnrm Homo and Fftrin Vower/ 

•• fkoTnblo I, PnrUf, SecMrm fl f>/ Income Vnritj/Jitr AtrituUun, When liilroi1iicc<li llml txirllnri of 
nuiomolillc piirohftflu Ailoofttod to iiroiliicllvo noUvitIftft "wm Hftftiicnnd nii inilftx of Vl'l tlio 1017 lnvcl of 
old-line farm Tnnolilnery. Bimllftrly, iliftt poilion of auioTUnbilo iiurcliM^i ftlliK'^le^l to furni HvIhr wm 
I nlroduocd nl 120, bocnune Iho price of a group of coin moil ilioft deiilKnftlcNi na hotiHcliold nupplleft wnii 
nL timl time 120 per cent of pre-war. TIiIa KConp conalatod o( bronnin, iwfl coni, liurd coni, koroecno, 
laundry and tollol aowp, Innndry Biarolt nnd wootl. 
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self in the recent preliminary reports of the serie.g Income Parity for 
Agriculture. The chart shows the results for tractors. The scries for 
avitoiTvobilcs and automotive supplies exhibits highly eimilar behavior, 

COMPARISON OP INDEXES OF PIUCES PAID BY FARMEnS FOR TRACTOnS 
U- a. Dopnrimont of Asriouliuro Indoxogj. 1010-14 =100 
Bureau of Labor Slnliallos WlioloaAlo PrJeo Indox, 1013 <«100 



The disparity between the U.S.D.A. scrios and the ratios of actual 
prices docs not iiecessarily lead to the conclusion that aulomobilcSj 
supplies, and automotive equipment should have been introdiuJcd at 
the actual ratio of their prices to their 1910—14 prices. Noiihov does it 
show that the Department should have introduced the scrioH in 1010^ 
since with ilioir present weights tlie group would i)rol)al)ly linve exag¬ 
gerated the farmers^ liencfit from declining tractor prices. Novertliele.SHj 
the graph docs indicate the degree of arbitrariness involved in the usci 
of fixed weights which cannot be rcpresciitativo of widely divergent 
pci’iods, 

NON-HOMOOENEITY OF CUlOUPfl SAMPLED 

The United iStates is rliaraeterized not only by wide regional di.s- 
paritics in the level t»f iiUMnne, but also by wide? regional variability in 
iho consumption patlerns of similar income groups, pjniiculnrly in 
rural Hoctioiis. iSiiici' |)ric(‘ cliangf‘s will alh‘et various grouiis din’<u(mtly, 
index scries should iMM'ciniputed for (wieh major elassiiicalifm td popula¬ 
tion according to living standard. Ui'gioiial ijidexi's .slmuld l>e given 
wide circulation in ardor to ivvoul uiislonding iiuUcatious of chaugos in 
relative well-being for various seclion.s. 




21fl AMKIUCAN SrATiSTICAL ASROCrATtON- 

The f»atnc! ruiiHitlomtion.s m*m lo npi^ly ivllli even i^renler force to 
f«rrn production iudexe.^i, Lolli becciiiHe of regioiuil differenroH in major 
cropH, and bucaune modern imd aiUicpiuled luetliodR of fanning porHiHt 
side by skle.*^ 

BoecLUsc of Lho divernLly of t*oie?\imptiou inilleruH imd furjiiiuR Cech- 
nitiue«| snimrate iiulexe.n l)y rep^iojiH niul furnwlypcH are urgently needed, 
Forluiintelyj it 5 m cfinier lo oblnin bomogeiiroviH geograpJiienl MnnipJcM 
than U) Hcnure Hucce.^^^ive MurnplcH that un*, eumpanible ov(^r a period of 
yearfl.*^ 

COAirAUlHON OF OIiI) ANU NKW HKUIKH 
The index uuniberM of VrieeM Farrm^rs Pay were consuhn ably reviHcd 
in 1939, llmold ant! ll»e J)«f>vM(;rjeM ineludo llieMiuneHni>Mf'ric‘M with 
Uic oxceplion of the addilion (if liveatnek lo the produrlion index, 
NcvcrLhelcisH, a nunil)er of new eoininudity components of the subserics 
have been added and there 1ms been some n^grouping. Altliongh the 
dircelion of inovemenl of llm old and roviKcd iiidexiw^ is liighly corre¬ 
lated, the discrojmney belwetui tin? two sc^ries ainonnUM to ns much as 
eight or ion points over jiuadi of thc^ range shico 1023 and the now index 
Hca Imlow lho old from 1021 onward. 

The disparity bctwceik Um ne\s' and rttvised s(‘ries cannot bn consid¬ 
ered ncgligiblo. It results from (1) correctimis of price Mcri(;H, (2) im- 
provoinenL of woiglits, (3) poMsible nliifls in (‘xponcUturo palterns be¬ 
tween 1029 and 1030 (in the rase of ilm cirsi of living iinhrx). 

Even UmiJgh the w'eighls for tlie imKluciion index are for Lim saiuo 
period in both Lim <dd and nowHffricH, liowovcr, it lias been found neces¬ 
sary Lo modify them substuntially.** If llie nampUng for cost of living 
indexes was (pmliLalivr^Iy rouiparahlc with cost of production sampling 
in lho old scrios, modifiealion of woiglits in the (TOst of living index aro 
more likely to represent eorreclions for previous sampling defici(‘nei(?s 
tlian to indicalo (Oninge of liaints of I'Xjjencliture,*^ 
TboConHiiinerPurelia^^es Study, from which tln*^ prissent weights far 
the faiTiily mainteiianen index wore lakcsi, a])pL‘ar.s to hav('. heem os 

In llio 1030 CenHiiir, over 00 iwr ccnl tif fnrin4 wtspc o^niiiR nulii|ni>l))1rii in lown and 

NobmAkAi M eoirirmrcd UiAn 50 |»or ^(;nl In ilio Poulh m h vi1i<»Io nnd only Qti in 30 per cent in 

florno i^outhcirn Hiioli iiidirntci lliitt lho iion-huliioKcikclly id llio tmivrrpQ ivninpIcU fur lho 

IfiiloA at flfiy fW/lm ffi Sliro niity ofrwl Uio HfJii-bdrnwncSy <*f <f ve nl- 

thoiijili iholnitor sfjurflO nf (rouldo hti^ befu liiufli riiDro ouiiiliiinUed. 

» A fow BUloliidox imtnbnm iiro being roiiHtruclnlj bui uAtinlly vsUli ihfliuinm (ortnuln nnd urlghlA 
04 iht) O.H.n.A. iintliiiDil Index. 

Horne roduerfon bi Urn HelKlitu nf nil rornieriicnKifH haji fi(!<t<Y^nry lo tiUttwfor (be fneJujifort tif (lie 
nowMOrlra, llvcnlock^ Avliiob 'am glvoii h wolgliLnf 13 iiri iliobjiulM ul lOI); il iliiiii nioro iuiiH>rtnul 

ibnn ikt>y of Ibo D component wUli l1iocji<'epllcinof feed.TheuinlMdon nf llvr^lor'b from llmorlglnnl 
eorliM, hg Uierctoroi very diClcuU lo undentlmid. HuIUIimk nmiorieU vtcro nxiiliincd n of 10 in ilia 

naw'Aorlce,iuiociinpi\rodwi(b lOInlbegld. <TinnKui{n ijtlicrK>^iMifNio-f (wu orllirDuimfnle finvofrccn inA<fc. 

For lunlnncQ, ololbblK wiui reiliioed from 30.'l to 22.0. I'ooil waa ildvnncc<l nlnmi 2 jHiinKi mid 
buUdtnK mAlorinlA woro toduoed in Imporlenco, wlillo Aiilomoblica advnnec^l from 0.3 lo About 10. A 
flovora drop in llio rolnllvo Importiynoo of food Tnlghl eecompfiny Biinrply rlnlnii InoomiM), but olhorvslac 
ehenBOB of buoU meinflucJa Boom lo Indtoalo BumpliniiK donotonolea oilbor In lUe pnoL Borloa or tlie prceont 
aorlMi or both, 
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extensive as is feasible, and to liave been carefully planned. W c are led 
to hope, therefore, that the farm budget drawn from this study presents 
an accurate composite picture, If future changes in weights are based 
upon studies of comparable accuracy, they may bo acce 2 :)tcd as shoAving 
predominantly the change in consumer spending habits, 

COVERAQI} AND PRICE SAMPLING 

Tho prices of services, which account for between one-sixth and one- 
fifth of the farmer's living budget, are not included in the cost of living 
index. This deficiency has been partly remedied by the comi>ilation of 
special index iiumbera for aevvices and also for cominodilicH not in¬ 
cluded ill the main series. These data arc available for the yicviods 
1910-14, 1924-29, 1932 and 1936, and may be combined with the gen¬ 
eral index for these scattered periods when desired. Of more importance, 
perhaps, ia the lack of a scries of prices for commodities raised and con-- 
suined on the farm.^® 

For the production budget, separato sorios liavo boon dovelopod for 
prices paid to hired farm labor, and for taxes and iiitoresb. These arc 
frequently incorporated into the index of production when it is doaired 
to compare the latter with the index of prices received by farmor.s. 

The price data used in the index represent easli tran.sae.Lions at local 
independent atore.s. While iiidcpondeiiL stores supply farniorH Avitli ii 
high 2 )crccntagc of Home articles of con,sum 2 )tion it seems undosirablo 
to confine the price sample to those outlets,'® 

In 1939, about 20,000 independent merchants subniilb^d pri<ic data 
to the U.S.D.A. on the items included in the index,'^ More qiiotatiojiH 
per item arc collected on food prices tlinTj for any others, although over 


Ilin ORlimnlctniy iVin XJ.W.U-A. ihnt in IftU fnrm prmlurcrt com modi lir.s will iio, on Oio tivoriiRO, 
over hnlf tia imporlant in llio fnmtly iimiiilcniinco luirlftot, an comnnMlitlri inirrliiiRcil in tlio markri. 
'I’IiIb faoL (ippoarfl sif^nifjrnrU wJmn wo conitiflor (lio uiclc regional iJi/Tcroiirca in (lin pro|iftr(ion of rnrin 
pTodwoiion oDnftWMncd on farm and Uio pTobaUilUy llmt lanu iuiniiioH divert more rtvuxirt'r-H iiilo 
family mnintonanoo wlion tiuirknL pricr.R oro low. 

II A aurvoy by ilio U.S.D.A. in 10H5 indionlcis llmt innibfinlrr lioii^r;^ hiii)p1y nbout n ^pinrirr 
form olalUiOK, onc-riftli of UouaoUoUI ouiipHcn nwd (nrnUnto. v\nil ti( oib^t oriiiU'o. 

Chain Blorca nro ercililcd by llio niirvcy uilh orio fourlh t,f rornl |Mir('ha''r'), oiir-'.ixili of rli.Uiinf; inir^ 
obaacs. and amallor maouulH of odior firiioli’?. 'I'hc U riii|))io‘iif:i“i Uio nrril f«ir ipi<‘iiiilirig rinolip- 

Uona from obniimlorc.s aiwl iuail-<irdct riuco boili Upp IvvpI i\uU ut-nd pT>vv » \\\ ibr p of 

rofail ouflclfl iimy differ front (lu>'io (d llir indopiMuIrni riinroi. Doiu ari> bciriK ..bird on |ini’r<i 

olinrgcd by clinbi nloro.s (uid until order hcoiMr t, ’t\hirh iireoiniuMy vtill lio inrinjMiraifd iitdi ... 

Rumbofii in tho fuluro. 

One of (ho kiloldor proidonoi rnrcinnff’rrd iri niTuriiiK prii'r i|ni>laiif<urb i\ii '4 thru ‘if (Tt'iprl1 iing 
Hpoairioalluiin lor din cniiiuioditini inrbnb'd, ninrr itir iiinriy I'oiitJiunId ic ^ ili.iio urt' lo) rno^'uui'd rTl.iiob 
nrdn. Ancurdlng tii A. H. Sabin, of tint .\Hrii'ij|iiirjLl Markoiiiig ,'^iir\i('i\ bm.ii) iiii i'irii itinin fur oiiU' 
modllicH liavo provrd lobr llinbc;il nptiroaoli to tint firobli in. ‘*Niirri»Miii^ of uLm i'iIh' dinii'i rt itriri>( (hit 
coverago of dio Held and rrdurca tbo ropri'^rjitiiii\i‘rii"''i nl r'liimnh t bu nd mi Tnirli oin nlirLiioiri'i ' 

(‘'Prlcofl Paid by I'amnira, an Appnil'ial," tint Ai/rirtiiiuftil .s‘if„ofi„pi, Si’pii-ndnT p in I *jr ... 

oominodbios, tlicroforo, flic raiimndonr is (old j>jiii|i[y ii, 4|iiiiio 1(10 |iriri‘ for fiir tv|ji< ilmi f irmer« no-a 

lietiminUy b\iy. TItc xomdlbm variability in usinidi'd 11 bki-ly to bi’ id liiiin rnKJiitn .inri', 

bowovor, uiiloss (here fa a AyrtlciDatio fen don cy for hiuor nuidity ariji'Us to bo iiiirr’lni.-^rd during ilopre-f 
Bion ycarA, or uuIcaa llio modal dualify brackcl ia leiidiim npvNard. 
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6,000 lowiiH rcporl rlolliiiit; prici^s mill ovit 3,(100 rurnilnn* mill fuiiiish- 

Arciiratc price ^amplillR is purliculfirly ilifneult for r(>r({iiii lypi'.s of 
ooinnuKlilieH, uk iw illiiHlrnled )>y rnllier |>roi»»iiiift'il ilifTfri'iicc.^ lieHroen 
jji’ii'c w;ri(‘H iia reiiorleil Ity Uie Aurkuliiirul Mnrk*;liiig Ki*rvic(r (which 
arc used for the I)i‘i)ariiiu’iil of Agricullurc iiith'xeM) mid (lie Hureiiu of 
Luhor SlilliHlii'f*. Even Ihough llie buKc iicrindH lire iipproxiiiiiilely the 
Maine, flic ilisiierMioii hefwenii the nfidiiiiohite aiiil iililriiiKifii'e KiiiiplicH 
McricM hiined on flii' piil)li-«hed iiriet-M of fin* A.Al.S. mid Iho^e hiim’d on 
the Il.Ii.H. wIioli Mule jirice index cceins to he greitler, eMpci'inlly in rereiiL 
yearn, llimi in cxplnined by Ihe fad ihiil one is n series of retail, and iho 
Ollier n Kcricn of whnlenule prices.'* 

Ill coiichiMion, certain HiiKReslioiis may be siiininiirizril. lu vii'w of 
Llie dcnirabilily of ii.sing Fisher's "ideal'' fonniilii for eiiiii|iu(inR the 
index, the po.sMihilit}’of olilaiiiiiig new weiglils eaeli year by iiieans of 
permanent, Hinall Hlralified snmples merits ronsiderulioii. On tin* ImsiH 
of the extensive Coiisnmer I’urchiise.s Hlmly, it iiiiglil be possihh* to 
sclecla mnail number of families lypicul of eacli major region, farming 
type, and income gronp and to Inive (licse fiiiiiilies kci'ii ri-eords of 
Lliclr expemlilnrcs, 'Die moro lioinogciicons the siih-groiips Ihe .simillcr 
may be Uio number of famUicH Ham|dnd. ('imslmetinii of subsidiary cost 
of living and cohL of prodiicUon indexes for various regions and types 
of farming KecniH desirable, even if the vveiglifs niusl he bused on very 
xmall samples. 

Failing lliiH, revisioii of the weigliUs every few yeai-s seeniH desirable. 
The haNo period slionld probably be Hhifle<l to a mori' reeeiil period, 
possibly 1G35 '30, if Ibis iieeomes p(>rmis.sible under llu' revised sUitnlc.s. 
Irilrodoction of now coiiiinoditics on soon as (bey n.s.snme imjiorlanco 
in tlio budget regardle.sH of wbclber their juices are .siablo is recom¬ 
mended. Aitliougb no salisfiiclory llicorctical sobifion exists fur (bo 
problem of the price at wliicb the now commodity .should be introduced, 
it would seem logical to have. iTgard both for its jn icc behavior while it 
was growing in iinjiortance and for Die pricii of (bo roiiiniodilie.s it .siij}- 
pleinenls, Exiirc.s.sion of prices of corlaiii commoditie.s in lenns of units 
of Horvico (e.g, Lire miles and truck ion niilos) ratlaw ibiin in lerin.s of 
conventional units ajiiicars to meril further considoralion. 

AllhoUKii llm rolilinliift (imkI |irkh ouiiimlblin «rn M r\l| llii’rf nrr K Inrjn' bo- 

lwo«Ti^,000 niul AO,(JOO nntl iownn uvor )ii iHi|iiilittliiib 'Vo tlip Inyiimii iMn vMMiitil niii^f'nr it 

rMbor UIkIi cover^ne of iho Inr^er coiilorn of iUtirilitillon; iicvorOii-lf^n, mtnUt-i of fttriii boyiiit^ liitblltt 
inny Imvo sliowa iiivd ihU rnitier iiiifh^lvu hitiitjiliuKof litrfjo biwiit iit iuntiUinl, 

Autoniobtlc4 on lUn biuiw of A.M.H. nrrii??* (lOlO M wTnioIji wt h7. 'llic IIJj.H, wIioIchhIo 

prloo iDifos for nulomobilM mlug t)jo jwpio wcfffljlfi (JUlIl iif only iVf.'J. 'Urn A.M.H, jirlco ncrlw 
kIvm Ml htOoi (or UriM of fiO.Q whUo (ho IlJi.H. HinmU ii(. 2H lii ilio itnnia your. I'or KiutiiHTto, ibo prlcQ 
ftorloB of IliD aIvC 4 nn Jndox p! 07.4 for mo lii nulofiiDbJJt^ adiI 0^.9 for liTiotoM, oo/njiArorl lo 

tUol3,L,d, IndBx of 07.2 In 103B. 



ACROSS BUSINESS STATISTICS K 
PORTS TO EXECUTIVES* 


By John W. Boatwihqiit 
Standard Oil Comj)any (Indiana) 

I N ITS DnoADE$T interpretation our present problem is how to present 
the results of research effort to the executive. Let us first narrow the 
statement of the problem. 

1, This paper is not concerned with ways and means of putting 
across commercially published statistical reports. 

2. No consideration is given to problems incident to presenting 
weekly, monthly, qiiavicrly, or on any other time basis an intiicatc 
system of chart eontrol for the chief executives of a corporation to fol¬ 
low and by which to direct the activities of their organization. 

3. No consideration will be given to the problems incident to pre.scnt- 
ing all manner of business statistioLS to all manner of business executives. 

There may be other sub-classifications of this broad topic wliicli 
should bo eliminated, as this discussion is limited to tlic principles and 
practices of presenting specific problem ftnaly.sos io llie exccutive.s of a 
particular corporation, no matter what its corporate title may ))o, 
Statistic,s and fitati.stioal methodology arc limited to data availal)lo 
and to various manipulations llmL ilie trained re.soarcdi man will adopt 
in ablcmpting to reacli sound generalizatioii.s hnnvil ui)on a multiple 
number of obscrvalion.s bo that a soUition of some definite confii.sioii or 
luicorlainiy may be pre.sontcd io inanagcinonl. Stalislieal aimly.scjH aio 
not ends in themsclvc.s but arc a means wiiorcl)y Iho truined analyst 
seeks to find a cloar-cui path through the fog of uncmTainly. 

The Receivers. Bnsmess executives make decisions about the best 
course of action at pavLicuhvv times when confronted with \>avUculav 
problems. They aixi eager for help in (iiuling tl\c solution of many of the. 
problems which must he cm oiuiLered daily. Tlieiv objeelive is Ui elimi¬ 
nate the pure chance elemciU and iv<Un'c uncertainly to a miiiiumm. 

The very oxi.stonro of a coinimMcial research flcpurtment on u cor¬ 
poration payroll is vivid Icsi.imony that (he executive's of lIuU corpora¬ 
tion desire wliaicver assisliijici* r(‘scar<'|i men may be iihh' 1<> giv(» lo 
management in sf'hs'lijig profu^r eomscs of aeliuti al (he right, lime. 
There is an oIivIduk dcsiic' for (Ik* rr-siil(,s of .statistiral and eeoiKiiiiie 
aiialyflin. The audience, llicri'fore, is ivceplive regarding (lie results (jf 
analy.so.H of ])rol)l('nis. 

^ A pnporprCJtoulcdnl llio lOJiul 1 .... mi .ftHJlUliilril'* ^frt|ii||||||[ ^->l .A^'iiiritition, ('liiraHn, 

DoQomb(jr28i 1010. | ..I r._ . . . . 
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Tiic Tranf^miltcrti. TIk' oilier ^kk of lliw liiimnh efnmlion is reprc- 
HcnU'd by llif tnemlicrs of llio commiTcial re.Hciirrli di'pnrtnu'nt. What 
Ih PHSMiliftl from tlieir iioiiil of viciw in lliia iiroi'ess of thuuKlil tranH- 
niiwiitiii? 

The objiaTivc of lilts roKtsiiioli man is lo mar.-’liiil fneUial tsvitleiipts pcr- 
laiiiinn to llie varloiiH irntblpinn of iiinnnKPiueiit, formnlaUs iiinjor ron- 
csltisitiim llimson, and rePoninifiitl llml ronrf'P of nrlioii vvliipli npjicarH 
hnsl in Uus inlm‘.Hls of llie pulilh', PinployepH, and HlopkliolderK. IIo in 
obliRaUsd lo ap<|Uaiitl liiinuplf Miflicii'iilly willi lln* variouH iiarla of ihc 
indiiNlry in n liicli Ins in ivorkioK lo bo aide to clrnw Irne iiifprisiipon from 
the data with whiph Ins is working. He must lin nlrii'lly lioiiest in his 
prescsiituliou of ftwlunl cvidi'iiPi* uml |iosi.«(‘.ssrd of a lliorougli under- 
nUinding of .sound sali'J) jmiPtfiliirt*. lie mimt bp iinppn ion.s lo fJaUtsry 
and posMJPsf.spd of the povirngts of his tiwn roiiviplion.s, It in someliincs 
ncscenHiiry llial ht* slaud nbsolnlely aloius on .siuspifif luilipitss. llts should 
nminlnin i'lo.so eonlnpl willi llipsnliw dt'iMirlmenl, know ils iiromolional 
np,livilii 5 ,s, and iUs opprnliiig polipip-s. 

Many prohlpum ttssigned by maiiagi'imsut to u rp.scurpli tleparliucul 
arc of an urgeiil nnliiris by ibts linns thi'y iins piilhsd lo tins nlUsnliun of 
llio rtsHpnrisli nnalyHl. Spissl is Ihc pskpiipp of nmiiy nPlioiKs wliiph must 
1)0 lukon in lilts busiiipsK world. It is p.ssiiiilial, Iherpforp, that ifio good 
roKoarpli man bis able lo splopt IIjp morts jiromising njtproachc.s lo Iho 
solution of Hip. problem nnd follow IheKP purlienlar avenues of u|iproaeh 
firat iiefuns resorting lo less promi.siiig idleriialp approiiehes to the sutu- 
lion of Uio problem, I'liis freiinenlly retpure-s a Piirefiil bulaneing in Die, 
mind of Uus nnidyst of the imporlnneis of lime and tins ullinmUs in rws- 
curnpy. The loisnn* and liioroughnewt of aeademits researeds arts seldom 
available to lln*. eomniereitd analy.sl us it is fretiueiilly neees.Mary that 
the out])Ut of a (leparlnuml bis Ihe. resuU <sf long hiinrs of grinding, oflon 
under eoimidisrabie pre-ssiirts to meet deuillims dates. 

The Huecc.sHfid rtssenreh man must liloswise be. a good side.smaii. Tlio 
analyst should be able lo orgauize his ihiuking in logieal sotpKsinso so 
that the pre.seuttition of e.videnee will lend lo an easy and ready aeeisjilr 
nnce of his eonelusions by llie exetsulive audienee. likewise, it i.s a 
material a,ssct if llio. re.search man is enpabhs of .spi'aking direelly luul 
foreefully in support of his amdystss ami fiitdiogH. 

Where Ihe.se esHtsntinl rcipiiri'nusnls arts defieh'iit in any of Hits mein- 
bci'H of a cUsparlmeiil, tsxtremisly i-areful Hup»>rvisioa ami elnseking of 
roHidls are rioepHsary. To fiml individtialK inissessed of lh<s.s(s e.haraeksr- 
islicfi is a major problem eonfronling any tlireetor of reseaveh netiviUcs 
to a far greater extent llian is the problem of gtslling the resullH of his 
analyeis before Uio executive audience. 
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The Exchange of Information. The egscntial characteristics of the two 
parlies to the exchange oX information have been briefly outlined and 
the problem limited to the excliango of a particular type of information 
between these two groups. What is the best way of exchanging this in¬ 
formation? This varies widely according to the functional Bcb-up of dif¬ 
ferent organizations. 

In an organization where research is (1) directly rc.sponsiblo to the 
chief executive, (2) free from departmental influences, (3) given abso¬ 
lute freedom of the press so that any finding or recommend a Lion may be 
presented to the chief executive of the corporation, and (4) given op¬ 
portunity for frank discussion and interchange of ideas by the research 
department and management, it is my belief that the written mport 
form offers one of the best solutions, 

Under these ideal conditions the first step in the procedure is usually 
a frank discussion between management and the research representa¬ 
tive as to the exact nature of the problem to bo analyzed. Do not antic¬ 
ipate securing in this manner a complete and detailed outline of the 
problem to be solved, as frequently the assignment will represent soino 
confusion on the part of management, but certainly our efforts can be 
dircoted more intelligently if wo know what those difficulties rcnlly are, 
At times the ussigumeut may be extremely ))i'oad aiul very general be¬ 
cause the exact nature of the pvoldcm may not be apparent to either 
maimgcniont or the rosc^arch man until a suITicionL amount of oxi)lova- 
iory work has l)Ocn done to ovalimto more thoroughly llie true dimen¬ 
sions of the sliidy to ))0 ronducLed. 

Having .scanired ns (dear an outline of the proldom ns it is possible to 
get from a discussion with niiiniigeiuent, exploratory work is uuclcr- 
takeu. As vesuUs of this matovialize, careful notation should be lalvcn 
and nolalions couverl('d into a coini)lele wriLlen analysis to the man- 
agoment. Such it report he(‘onies at om? time a reflection of the })ro])I(!ni 
to bo analyzed, a r(’fIf‘eLion of the audience that is to n^ceivo tlie resulLs 
of the analysis, and still a reflection of Lite analyvst conducting the study. 

Certainly a rejmrt having to do with an analysis of various oxi>ense 
items would clilTor mark(‘(Hy from a ])ubric altiUnle sLudy or from the 
type of analysis iii('i(l(‘nt to the introduction of a nenv jiruduet. Mec'linn- 
ically they ina^’' ljc‘ siniilar but acMuilly tlicTe wcmiUI Ik* a wide* dilTen'iiec* 
in the tiresentalion tlic’reof .so that c larify of llurnglit Iriinsudssicni 
would be possilde. 

A report HkcnviscMS a lellcsMion of flie niidiontc lowbicii il is dircs'lisL 
Do not iindc'restiMULlc^ (he .signilicani-c^ of fliis parlic'ulur fisdiin* in 
drafting your tirescsilalioiis. 'riie wrifm-slionid bo (liorouglily c’ouvrr- 
flaiitwith the niC'JuberH of his audience*, know their intc-reslH, Uieir proli- 
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loim, ftiul Uii'ir pjirlieulur wivy of lunjuiriiig, and applyiiif^ 

information rultitivci to tin? various uitalysrs rniuhirtod, 

Tlio rqinrt is naturally a rrrtcrOon of its aullmr as U is a ran(!iKR 
pialnroof his unniiirr f*f lliiiikinji, wr^rkingp and arriving at roJirJusions 
in the ronrluvl of a liusiimss. Utnlrr roinliliuns ilm rojiort in its 
wrillon form will noliiovi^ llio following itsuUs, 

liUU'C (he PnMrm CU arly, Fri'ipnoUly ihis i« oin* of ihn most dinirult 
l)aiis of report wriling ' knowing oxaelly Uio litnilrilioiiM of Iho Huhjort 
mailer ineriting purLieular allentioii on llu* part of nuviiagenn^ul and 
justifying roiisideration for inriusion us part of (ln‘ analysis. Oftini a 
eorefiil weigliinK of comparative significanef? of difTcrerit pliases of the 
proldoni is iUK’e.s.H/iry so that tlio ri‘|iorl in its \vrilP*n form niay possess 
the desired emn*jHem‘s.s, .simplieily, niirl din'i*lni»sH whieli nr*? {“^senlial 
to good rocM‘])tu>n. 

Outline Bricjly Uw Approach lo (hr Boluiion of Iho Prohkou Tliin is of 
primary importanre wlion llio iinalyMs under eonsidi nUion is of a non- 
rcciurring nature. Many departments havc^ a eerlain nnml»er ui reports 
wdiieh roeur annually and in whieii the-w riter eun advanlngemisly hrief 
or omit any detailed deseriplion of the pnieedtire to he followed jji tlic 
analysiK of the prohloin. 

Present the ICvuIcnec. All sigiiifieaJU evidenee hearing mj l)m prohlem 
under conHitleriiiioii Hhould he. i)resmit(*d st(‘p liy nU^p in iln* logii‘al ms 
quenee of Iho cvolulUm of the Holnliou of (lie prolilein. 'There is no 
nicehuuienl mcaim of outlining a prneedure tor h(\si presen I ulioii of evh 
deneo on all prohlenm lo all grimps of Imsiness <'xeeulivi*s, The fonu of 
pi'csonUilicm nniHl l>e an adaplalion wliieli ia liased on llu^ inleri'sts of 
the audience. For Home particular iiudienees eharts may he a Imndieap 
ratlier than an as,sistaHee. IVolmhly it would lie safe to say that for 
most business exiMUilives I'haiis sljould be nsrsi only wlnsi a W'ell organ- 
issed table of earefully arranged data would not jiresi'Ml tin* idisi e(pmlly 
well. When charts are used, ki^eji them simjih^. T<pc) many UumghtH con- 
Bolidaled on one eluirL napiiring long and tedious ntudy will a<jhlom 
receive tlic atlenlion limb Ihe aullior would desire. Frecpionlly use of 
lognrilhmic paper do(?.H not resnllin llie Iruo iulerprelalion <if llie points 
it is desirable to bring out. I’ie ehurts iwo Keldmu <aisy of correct inter- 
protalion of relative vtilncH, for tho eye is slow tc) drasv eoms't ('oik’Iu- 
HioDM for ovaluHling emnjmniiivn Nigniiieaneip of IrarUors, Iioix^.h, or 
other ohjecU drawn lo dilTm'isil M'ules to repr(‘senL eoiojianiliv!' values. 

As evidence is preseiiled on any one M^gniiml of Urn proldeni, draw 
conclusioiiH and rccommendalionH thereon directly asso(‘iiile<l ^villl the 
factual evidence. Upon ooinphaiou of the nqmri, nil important eoncUi- 
BiQiiB and recommendations should be recft]>ituliLted in the firsL few 
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pages of the analysis. Avoid criticism of individual department ov 
individual members of a department, making recommendations based 
purely on factual evidence impersonally presented. 

Draw True Inferences and Deduciionsfrom Evidence Presented, It is at 
this stage of the report that the research analyst must exercise the 
greatest care in his thinking processes to insure that his thinking is 
entirely practical in view of all ramifications of the problem at hand. It 
must bo completely fearless in presentation of tvvie inferences from facts 
previously presented. It is important that the significance of tlie various 
deductions be interpreted and applied to the business of the particular 
corporation and, in addition, that the full significance in terms of profit, 
sales policies and procedures, and competitive advantages resulting 
therefrom be pointed out. 

Frequently such deductions may lead to a changed course of action 
as compared with policies which have been in existence for a consider¬ 
able period of time. Under these conditions it is well to anticipate ob¬ 
jections which may arise from the new proposed course of action and 
meet them directly in the presentation. Prc-selling of such ideas by 
personal contact with any persons influenced by the change is often 
beneficial in securing cooperation in tlic desired course of action, Tliis 
prc-selling may take the form of mentioning to cxoeiitivos concerned 
aome of the principal findings prior to submitting the actual report. 

The research ideal sliould not bo surrendered in such di.scus.sions but 
frequently the re.scarch man's iindcrsLanding of the coinj)!etc problem 
will be beneficially influenced by such procedure, and even if no sucli 
benefit is derived therefrom, it is the .sporting thing for the research 
man to do, so that the executive affected may have a fair time and op¬ 
portunity for presenting his case in justification of any policy previously 
formulated. Where clashes of opinion arc inovitalile, the research evi¬ 
dence must be presented in a positive manner if it is to ovcicomc the 
natural inertia to change of long accepted procedure. 

Recommend Courses of Action To Be Taken by Management in Its 
Choice Determination Function, All rocommeudalions included in the re¬ 
port incident to the presentation of evidence and inferences drawn 
therefrom should be recapitulated in the front of the report. This pro¬ 
vides tlie management with a ready .summary of the principal results of 
the analysis for subsequent open diHciission before a .steering coinmittoe. 
The report in its completed form sliould be lu’ief, direct to the point, 
concise, neatly prepared, and easy to read. I Us s(‘Uip from beginning to 
end should provide Llic best sales iijiiiroach to the iinporLant task ol 
influencing tlie .selection of llie proper course of action to be adopted. 
It should then be submitted to all mcjnbers of an appointed steering 
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commiLleci, of wliirli tlicoliiof uxwHlivcor llic oxtfrulivo. virc-pro.Hidcut 
Rcrvc^tUJ cimirmat). 

The inoinltcrM of the PoinruilUic .Hliniild liave llio opporUinily lo rend, 
study, analyze the conUdits of the report nntl Kuhiiiit rehultnlH to all 
meinbcrfl of the coiiiinitU'O wlicre desired. Afler earli nieiubor lins had 
an oi>j)orLunity to analyze the rontents of (he report, a meeling sliotdd 
1)0 called for n frank diseuKKinii of Iho prohlem and reeoniinoiided 
coiirsofl of action proposed by Iho re.-'CnrcIi depiirtnieiit. I'laeh roeom- 
mcndalion should be trenlefl sejmralely and ••oinpletely, (uid either 
ftccoplcd an a modiriciilioii of I'xistiiig ptdiey or rej('cted. In uuy sueli 
discusHion il is owenlini lluil reroinineiuhilious bii diseiissed inipersou- 
nlly, impartially, and with nn (‘vcni U'lnper by all jnirtie.-? CTiinn'rned. Tlic 
research man Hhoiild be able to discuss tin! varittus jilnuse-s of Iho .study 
and the applicaliuu of coursc-s of action recoinnicnded. 

Tltc receptivity of tins resonrrdi r<‘porl« i.s freriuenlly' enljnncod with 
the passing of lime, onnblhiR tlie businn.sK e.xcciilive.s to inereuse their 
contacl with the niidinga of llie department. If the dcpnrtnu'ul ])uilds 
up a reputation of jrraeiicnJily, reaoiiiTc/uliic.s.s, unr) jinjMirtinl jutig- 
inent, il is a reasonable expectancy that iiiipurtial heitriiiK and eager¬ 
ness for any roeornmcndnliniiK and conchiHioim iiiay bo iinlieipati>d. 

Tliroiighoul this brief di.wiiwfi«n I Inivo j»rol?abJy placed greater 
emphasis upon Ihc sales aspect of the resenrcli lunn's duly than i.s com¬ 
monly encounlcrcd. Whal is more imporiAUil, if coniinercial research is 
to conlribiilc its maximum tosoimd maimgcfriienl, than (list ihoimiivid- 
ual who has collected, assimilaled, analyxod, iturcd over the data 
relative to any given problem, should first slate clearly wlml appeum 
lo that individual os the h(!.sl eounse of action to |nir.*iiie, dejiending 
primarily upon his evidence lo sub.slanliato his opinion, and tlum sell 
tlio results of that work to the best of his aiiility? 

There must be a cooiierativc spirit helwccn coimnercial research men 
and management if a research department is lo justify its existence. 
The interests of the cxccutivc.H and the aimlyst-s are i<h’iilical as lliey 
both seek the besL course of action to take when confronted with par¬ 
ticularly confusing coiuiitiotiH. 

Wliero, then, is the real problem of pre.sTnting .statistical fimling.H to 
business cxccutivc.s7 Tlie real jirobiein is to find men inee.ling the ([uali- 
fications of the rcHcarch man nbovo emunoraled, who will lake from the 
desk of management a wide, raiigo of buHine.ss prohleius and by u.sing 
the parliciilar tools at their disjiosal, delm'iniiu' what eonise of action 
oITors greatest iiromise, then sell the results of their analysis and thus 
influouco choices modo by busino.sH executives. 



HOW THE LIBRARIAN WOULD LIKE 
TO FIND STATISTICS* 


Dt Robb L. Voumblkbh, Business Research Librarian 
Cleveland Public Libraryj Cleveland, Ohio 

T he LiDBAniAN represents the middleman in the distribution system 
for statistics, The librarian ordinarily compiles no statistics except 
those specifically related to some phase of library work, nor is the li¬ 
brarian the ultimate consumer of statistics. The librarian is concerned 
chiefly with knowing what statistics are available and where, in order 
to produce them for clients of the library as requested, It is also desir¬ 
able that the librarian know what statistics are not available and why 
in order that time not be wasted to produce something wliicli does not 
exist or is not available for one reason or another, for instance, confi¬ 
dential figures. 

Tliere are so many misconceptions concerning the typo of individual 
who uses the public library for information that it ecems best to begin 
this paper with who requests such data, 

In our Business Information Bureau (and this is probably true of 
any well equipped business library) requests involving statisLicnl data 
are second only to the directory type of question, such as '^Who are 
the officers of this or that corporation?^^ and Where can I find out who 
manufacturers this or that commodity?^' 

These questions come from the manufacturer wlio wants to comparo 
hie output with that of the industry ns a whole, from the industrial 
relations consultant who is working out a wage policy, from the labor 
leader trying to show trends of employment or unemployment, from 
the advertising agency planning a campaign, from the market analyst 
looking for new markets or re-arrangement of market areas, from tl\o 
investor hoping to make the right docisioii concerning his dollars, from 
attorneys needing statistics for legal evidence, from trade papers to 
learn the extent of their market, from newspaper men and public 
speakers to give recognized authority to their conclusions, from trade 
association executives for information later transmitted to their mem¬ 
bers, from Chambers of Commerce planning industrial area analyses, 
from economists wlio use statistical data to guide them in watching 
trends in many fields, from resoarchci’B who are re.soarching tlio re¬ 
searchers, from students, whose instructors have assigned very sjjcciric 
questions to thorn, and others. 

* Ilovlfllon of rk pniiar proaonicd nt Iho 102ii(l Aniiunl MooLinK of llio Aincricnn SlnlkHlIcal AMooin- 
tlon, OhloQKo, Doaombor27, lD-10. 
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Occaaionally Imt much more rarely than is Kencrally Hiiiiposed, an 
obviously “crank" (luoalion ia jiroacnted such na, "How far is it lo 
heaven?" or "How iimny inorrinRoalilc Cliiiicfie girls are lliorc in Engle- 
w'ood, New Jersey?” 

Many of Llicsc people cnl! on llic lilmiry liehtre ll(•ginning any work 
on their problem at all. Ollicm think of it only ns tlie liiat resort after 
all else has failed I 

Some tliiiik llie lilirnrinns tire ningieinUH when they produce quick 
nnswena lo what has aiiiieiirotl lus a laborious task Lo tlioni; e.g. “How 
many inKuranoe .Hnlesinen are there in Chicago, C^ineimiati, Cleveland 
and iOotroit?” Olliers cInK«ify librarians as inoron.s when they fail to 
find whatacems simple lo them, ii.siuilly adding wilh eonvieliou, “The 
government inusl have, sueli figure.s." In ihin idnss eiune the request 
from a corporation allornoy for figures showing Ibe ninounl of taxe.s 
paid hy the United States Steel Coriioralion for siqiport of tlip. public 
schools in PilUslnirgh. lie was quite sure the camtJi rejiorls on income 
tax listed the names of all eorporiilions in the United Slates in one 
column and all Iho taxes lh(>y paid in another, siiecifying (lie use to 
which this lax money was pul. 

The ccnsim rcporls—cspe,chilly Uio.se for [inpuhition, iiniimfnelurcs, 
agriculture, and dislribiiUun give us so many invaluable data that it 
seems wo slioultl really ning a paean of pruiKe for Un'in. An ai'count of 
the many uses to whieli these. re|iorls are put would fill a hook. Not 
only arc the current volumes in great demand but i-veii the old reiiorta 
aro frequently used, A sliorl lime ago onei of Chw'eland's hsiding execu¬ 
tives was called upon to speak before, a niitiontil IniHiness ovgiinimlion 
on IhcclTector technological development on the eiiiidoyinenl of ofiicc 
workers. For tins question the vi'ry enrlie.st reports were used to show 
how the, number of ofiiee. workem lia.s increased by leaps and bounds 
dospite the inlroduetion of labor saving innehinery. KxeelleiiL papers 
have been prc]iared sliowing the iise.s to wliieli een.sus data are put.* 
Many of Llic Hilualions ineiitioiied in these are duplit'iiled daily in the 
important Inusiness librnrios of the country. To be .sun*, Imndreds of 
requests, not lo be classed u,s "ernnk" r<*que.sls, are miuh* for stalislioal 
data wbinli aro not in the census field. A sampling of llie.'.e from recent 
records of our Bureau follow: 

K^liariniiLon. I'nut T., “Tho IhM of Ihc (Voivm of Iiii.Miif*^,* ilih -Jni‘iiNAi i Vol, HU, no. 200, 

pArt I, Mnrcli 1010, |>p. 107-11 A. 

Itoed, VoTgll l)., *L’iiUii)|i llimloiM Kflr(4 lo \V(<rl< for C'liArolti’M of f'ninmprrti," nil ftflilrtwi 

ilollvorotl nl llir Huffnlo (rtinvoiillon of tliQ NnlliinnI AwsiM'lAflini of f'(doinr-rrinl iirKiniiAitiiiiii IVcro' 
Uiriw, Oolobor 2fi. 10:i7. 

'riTiQ»<lolb I'l,, "VflIuA of tho l\i|iolihfltio for Ui’ttf'Mrli,'" /ttipoifi vlr/irfiVon Arntl- 

rmy n/Pofi'fiVtil ooff ^Sori'af Scitnrft Vol- IHH, Novciiilidr I'.h'IO, pp, 'I’KP. 
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How many mortgage loans were made in 1040 in Cleveland niid for what 
amounts? 

Whnfc was the industrial production index niirabor for chemicals for the last 
half of 10407 

Whnt was the amount of car loadings) weekly from the beginning of our 
entry into World War I to the end of 1918 and how did these figures com¬ 
pare with car loadings during the depression of the thirties? 

How do the sales of gas refrigerators compare with those of electric refrigera¬ 
tors in certain specified oommunitica? 

What was the cost of living index in Cleveland and Detroit for the Inst ten 
years? 

How many parts are there in an airplane? 

How many man hours are required to make a bomber? 

How many radio phonograph combinations were made annually by each of 
the larger companies in the last five years? 

How many men are required behind the scenes for every man at the front? 

How many corporations started in business last year and how many cor¬ 
porations failed? 

How much coal was used in producing power in the last two years? 

How many boys are in classes giving Industrial training for defense? 

How many women in Cleveland arc available for employment in defenae 
industries? 

How many jobs now hold by men could be adequately filled by women, tlnis 
releasing men for military service? 

What arc salaries paid, costs, and profits In the clothing industry? 

What was the value of United States agricultural products exported to Great 
Britain, China and Greece last year? 

What profits, if any, were mado l)y pro due era of soy beans? 

What waa the price of black popper on DecGml)Gr 13, 1040? 

What were the wage rates in the otcol industry in the World War and how 
do they compare witli present rates? 

What was the high and low price of Allegheny Corporation of 1040 for 
February 19347 . 

What is tho prevailing factory cost of sales in the automobile industry? 

Whnt is the amount of fire loss annually? 

How much lubricating oil was produced in 1040? 

WJint wns tho amount of our exports of power driven metal working machin¬ 
ery annually, 1010 to 1040? 

What was the price of automobile sheet steel at Pittsburgh in May 1028, 
1920, 1933, 1037? 

What wns tho amount of sales tax collections for Cleveland and for Ohio in 
10367 

To answer these, it is essential to have ll\c figures compiled and re¬ 
leased by government and quiiHi-govcrnnunit agencies ns: United States 
Department of Agriculture, United jStntes Deiiartmont of Labor, 
United Stales Bureau of Foreign and Domestic Cominereo, Seeuritiijs 
and Exchange CommiHsion, Federal Trade Commission, Federal Pow(!i' 
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CoiiimiHflbn, Inlcretatc Ck»mmcrcc Coimniwion, Temporary National 
Economic Coinmiltce, Board ol Oovcrnora of llio Ecdoral Reserve 
Syfilem, and oUicrw; llm reporla and compilftlions made by state, 
County, and municipal officcw and buronua; data compiled and pub¬ 
lished by trade paperw, trade nasocialiona, or private organiwilions. 

Some rcciucslft wliicli Have i)rcficnlc<l problcniH, are tljoso /or data 
collected by but not inddisbeil by the. Cenavm Bureau. Figures which 
will reveal the ideiiliiy of cstnlilishniorttn berauKO of their location nro 
wilhlipid from publirtiiion an intwl «lali.slirian« and librarians know, 
However one lar^r? CMevelnnil firm exprewd (-oMsidorublo annoyance 
when the figure Riving the value of n cerlain <‘liemicnl \vn.s included in 
Uie preliminary report but Rrouiied with iniceolUmeous chemicals in the 
final rc|)ort. Tlic reaelion of profcK'^ors and Klud(«nts in colIcRinto busi- 
ncM sehoolH to this rogvilalion hna already been dwcussed in a paper in 
this JOUHNAU.* 

Blill other problems arise, lu'cnuse figures arc nccd<^d in a form other 
than the one in which they are found. For inslance, a firm wliieli is ex¬ 
panding its plant facilities for national defense production was conakl- 
ering a nuraber of locations iiv rural conmuiuilies. Tbia firm requested 
coat of living figures on a county basis with special divi.sioiiK for rural 
and urban communities witli Ibo conniy. 

Economists, market analysts, and other workers in tlic! field of busi- 
noea and statiatioal roaearcb have frcriueiit nec<l fop (lata for (heir own 
firm's market orca or for some eommcrcial ari'u that is very different 
from tho political mibdivision for which figures arc usiiidly collected. 
This has also been commented upon in previotw papers.' 

Tho probloins arising in trying to use occupulionnl HtnliKtlcs and 
omjiloymcnt slalislics have alao been ably iinwiilcd.* 

The questionH for which dnln are publialiod i)rc.M(>nt no iirobleiu other 
than that tho librarian be informed of (heir (.‘xisicnoc. However, na the 
need for figures seems to have cndlo.HS possibililiea and the clTorta to 
supply them are growing by leaps and bounds, some aort of master 
index to Btaliatical sources, undertaken by people adequately Imincd 
ill indexing procedures, would be a groat limo and temper saver. 

» Olenn K., •The InnOefiiiAcy of OhiiM IlMa M [ti'livlfhml IinfiLstrlrn/ Jouh- 

HAL, Vol. 27, no, 177, MATdi IWt |>Ji. 4711. 

* by jAtti^ M, KoUcii, H- t'til, Jlalpli <1- WAifcliii, WnlOn K, (iiiniris, Patil T. ('Ijor- 

ItiKion, CftAlfiiir A. HfciiklcH-lci, K \f, C‘AriiUrljgr*l, pti mill <‘oinincrrlnl Arm \t. ilio 

rolUlcal Arm m Uia Unll Tor llio C'HllAMimi nf lluAiiifwi ihh JnritNAi^ Vol. ’Jif, no. L80fij 

Miireli lOil-l. Hii))plDrihenli up. I I 24. 

* Vfilniori Olmlyti l-r,, "Horno ('giialtlftrmloiw InvolvMl In A|i|iniUli)i( Um Ail*'H»«<'y of ilccnpulEuni'l 

RlALkllcm,” UiU Vi>l. 30, rto. 313, tn>' 

U(i«att| ArUiurir, ^AileciUAcy i>l ICmiiloymAriLHittlliiiipii,* i|ih Vti|. 4(1, no. 214, pp. 7l“80, 
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A start—but only a start—in this direction has been made in the 
Sources 0 / JJcgional arid Local Current Business iS^altsto, by E- S. 
Moulton, issued as Domestic Commerco Series No. 116 by the United 
States Bureau of Foreign and Domestic Comraercej The EconomisVs 
Handhoohj a Manual of Sialisiical Sources, by Gerlof Renooy; An 
Index to Business Indices, by D. H. Davenport and F, V. Scott; Selected 
List of Current Foreign Financial Sources^ compiled by E. S. Cavanaugh 
and published by the Special Libraries Association; Price SouixeSf com¬ 
piled by E. M. Carmack and issued as an United States Department of 
Commerce publication; and 'footnotes on Time Series/^ on pp. 165- 
238 in the 1940 Su-ppUment to the Survey of Current Business and com¬ 
parable bibliographies in previous issues of this Supplement, 

So far as I have been able to discover three attempts have been made 
to provide something resembling an index to census publications. These 
are the Circular of Information Concerning Census Piiblicaiions 1790- 
1916, issued as one of a series of five circulars, ^Tor the purpose of giving 
the public a better and clearer understanding of the work of the Census 
Bureau;^' the studies made by L. F. Schmeckebier and published by 
The Institute for Government Research and The Brookings Institu¬ 
tion; and the Topical Index of Population Census Reports 190Q-19SO, 
made up at the solicitation of the Committee on Social Statistics of tlio 
Social Science Research Council. 

It is unfortunately true that the existence of even these tools is nob 
very generally known and that the most frequent plea of librarians and 
others using census figures is, there wore only an index or some ex¬ 
planation of what can be found in the census reportSj of what is given 
one year and omitted in another, what a real contribution to research 
tools that would bo I” More often than not answers to questions put to 
the library are wanted the ''day before yesterday,For this reason we 
would put ns n necessary "firstadequate indexing and/or detailed 
contents pages in one place. 

When one realizes the great amount of tax money spent to gather 
such an invaluable storehouse of data, does it not seem just ordinarily 
sensible to supply it with a key that will truly unlock its contents? In 
hundreds of instances guesses are mnelo concerning problems covered 
by census publications when facts are available which arc nob located 
because of iimdcqiiate indexing. 

Librarians are not alone in voicing this iKUid. Social workers and 
statisticians in mimcrouR fields frequently have cx])rc3HS(icl the need of 
making available through an index not only the published but also the 



230 Amkhu-an Statikticai. A^HOcuftoM- 

iinpulitiHhcil data rolliTinl nnd on Imiid in Iho Ilnrc'ati tif llm (,'ensue.' 
Ilopoiidy, n iiinii niRnged in rr-ecnrrli for an advorlising agency said 
lo one of onr ti-seisiniil***, "Knnny, llie fVn.nnH of AIaiiufnclure.e gives 
clala on piano purls l>ul nol on pianos, wliieli liniipen lolicwliatl 
need riglil n(»w.'’Tlinl, did seem rpirsTi iSinvf looked lliroiigli Ihc index 
again. Sure, enongli piano parls are listed lull, nol pianos. At llio end of 

llu! index under "Miseellainsiiis -MuMenl Iiistriiinenla.I’innoH,” were 

ino.st of the faels needed for I lie pnrlirnlnr proldein at Imnd. 

If indexing must lie lield np a wliite longer lliere is still a way In make 
(lie. data more readily uvailalil«<, 'I’liis would lie lo provide nu unalylical 
lalile. fd eciuleiils. At present a imndier of eenstiK vohiine.H liave a tnaiu 
contcnlH page, wliieli elinuiiutes all detail ami reijuirea (lie user lo lurn 
lo Lho stiennd eoulenta page where the tahh‘.s are listed tti greater de¬ 
tail. I-s there, any good reason why tm iimtly lieul tahle of eonlent-s eannoi 
lie given when Inhles of t'onle’nls usually are given in luioksV Much time 
would thus Vie .saved in tlelennining whieh lalih-s give tin* needed fig¬ 
ures or ill iiroving that they are not. given at all. 

The next ]irolileiii that ha.s presented itself in t)ie use of eeiisiiH data 
is the re.Hull of a re*elas.silienlioii of iiiforiiiaiion, and oniis.sioii of eerUiiii 
ilein.s from one report whieh had heeii iiiehidrd in iirevioiis reporUs. 

A univemily professor on leave lo do speeial work for the 'reiiiporary 
Natiotittl Uconninic Coiiiniillee, Iuik heeti using f'eiisuH of MiiniifaetincH 
(IgiircH for nulhenlie data tin e<irii|mralive iirodnelivily |ter worker in 
a nuinher of sp<>rifie iiuhislries over a jieriod of years. 

Through 1037, tlio, (Viisiih of Munufaelnres iudicales llie nuinher of 
einplo 3 '{!ca in the varinii.Hinainiraeluringindiisirie,<< liy iit<iiistr((, regard- 
loss of their iiartieulnr aelivily in the industry. In 1030, however, for 
the first linio, (‘inploj'ees priniurily engaged in tlisi rihution nr (‘OuhIi uo- 
tion activities in llio iiiaiiufaeturiug iiuhistries are reported separately. 

Although we. know there is inereuaed produelivily per worker duo to 
tcchnologicid developmentH couliunously taking place, otir pvofe.ssov's 
report will have more, weight if his figures are on a eomparative basis. 
No douht the final re)H)rl.s will make it ])Os.silih^ to liring lhe.se data lo- 
gethov hut until then there is this gap in the infonnalion. 

Another problem relating to CeiisuK <if Mannfaclure.s data oeeurred 
recently in coiincrtion with power laiinilric.s. A market nnaly.'^i.s for n 
certain piece of ciiuipiiituit wn.s being di.senssi'd and <lala on power 
laniuli’icH were needeil, The market analyst eaine to n.s and .said, “Tlie 

• Johiimon, ^^R^y, • I'lio N^UtirAn ilth mt. l(W<, Ppcoin- 

W 1D2D, i)p, JIDMOL 

l^utliQri lliilA," UiiR IV(>, Juha UKIO. l>p. 100- 
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Census of Manufactui’es is supposed to include power laundries. IVe 
gone through this volume till I^m dizzy but cannot find Fortunately 
the Marketing Research Division of the Bureau of Foreign and Domes¬ 
tic Commerce in its abstract of the Power Laundries* report clarified 
the situation by its definite statement: '^The Power Laundry is can¬ 
vassed biennially in connection with the Census of Manufactures but 
the statistics gathered are not included in the census totals for manu¬ 
facturing industries.** You can see readily how useful it would have 
been to have had a reference to that effect printed in the volume on 
manufacturing industries. 

Not ft day passes by that some reader does not hopefully request 
figures in a form other than that given. For instance^ ^^IIow many 
people in the United States live in towns of 20,000 or less in popula¬ 
tion?** and “What is the average annual wage in the public utility field 
in age groups 18-25, 25-30, 30-40, 40-50, and over 507*' Each of ihe.se 
questions concerned social and economic developments. In the first 
case, the client was trying to find out whether the drift of populaiion 
was away from large centers and into smaller commuiutie.s. In the 
other case, a personnel department was working on a pension plan for 
employees and needed some sort of barometer for determining trend 
of wages and salaries according to age. 

This question of average annual earnings for iiulivkluals occurs fre¬ 
quently in various forms and the payroll data as now collccLcd do 
not servo the purpose. Linda H. Morlcy of Industrial llclalionH Cmiii- 
scloi’S, Inc., with whom I discussed this ]nLpor, epitomized this need in 
saying, “From the point of view of industrial relations the amount 
earned by the average individual is more significant than the amount 
paid out in wages.** 

Other questions, answers to which were very important to those who 
asked them, but which could not be answered from the data as now 
published were: 

How many firms in Cleveland employ 10 to 26 people and how many employ 
26 to 60 people? 

How many people arc employed aa clerical workers by trade nusociatioiia 
and by labor unions? 

How many retail clerks me engaged in selling women 'h ready to wear cloth¬ 
ing? 

How much gasoline waii consumed in Ohio, PennHylvmiia, New Ycnk, Michi¬ 
gan and California, by counties? 

Numbor of difToronb types of lieating units by cciihuh tnicU for cilies other 
tiiau Clovciaiul? 

How many lithographora designing lahols are employed in factories mitking 
tin cans? 
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How iflftny und Ifllwrrrw ovrr IH yrnrw rpf n^o iirc em- 

jiloycj Uy Uir itrnrlnnr !<h* 1 intlu^lry? 

How miic)i fnjntsi in ifivf?iU'4 in tlin pr^fflurlivr* iii<]nj^(rjr?y7 (Figiirrfl nro 
avftilrahir nn r^ipU^it fi^r llir*l^Ulr mI rriinf^ylvaiim from IhnL aIrU's 

Doprtrlmpnl nt Inl«^rn«l AiTairja, \tul U» flal« wt hnvft tioL lornH'cl mmilar 
dam for oOipr nUl<*a,) 

III coiirlut^icm* nmy I fJuniiiiftriyA* a frw lU'rd*^ iiKliotiioU in (Inn \m\m 
for Ucllcr \iHc? of ilnm in lihrsirU^wi 

1. Adpfiuiim in<loxiii|<. 

2. HoUor of **Hidrnl^. 

3. An oulllnci of w^mt iw rovorrd 1*y llio vnrionH imMirnllMiiH; o.g, 

Hand iQlllu^ric^a am rovrrrd liy Uio (Vhmh i»f )liiNino^rt while daln for 
power laukidrie^ oro coUrrU’d hionitially willi the tVnmj^ifif Mariurarlurcfl 
but Oicr^e arc publMirrd in n popniftlo rriNoL^ UMiiniy n^nroM riniy In* given 
for p-LJine yearn find iu»l for olliorf*. 

4. Cinilichng of Infornialinn on Inhi^T Mrgninii»lioH>>, Undo ROcin\ 

ftficnciwj nnd olber svervire Rrtnnvs- 

6. Grouping of ctimpanii^ by inunlwr of employ ren or idln*r Indifall on of 
aliQ. 

Q. Addiiifi; cnpiW fntCHM fur liubodriea lo Oimnw of MamifactureM, 

7. Provida a liroakdown td employee?^ in of MnimfueUiro^ nmtrdiuB 

U) «ki1k(li nnd r^ml-ekillnd w'iirker?i» 

Tlioro if? n niurtli lUH^clorl Krru(«?r l^mikMlou ri for on-njiniioiiM, but lliiff 
litia already been dwu^ncl before Uiih Af^^iM-iufion* uiid we await with 
great interw^t the lOdO report on oeriipaliona, wlatdi wo have been 
toWi will incorporate *^TlveConverUluUty liiKi<if Oempnfioim liy Major 
Groups/' winch wm cle.vtduimd by The C’uniinitten on tbM'ujmtUmal 
ClrvHiiifiiuUion of the (Jeniral BlnUslieal Ibmrd ami 'riie AiiHTican Sia- 
liHtiral Afwocialinn. 

■ PrtlniBr» fllflJyit t * *'l*ho l.^l i»/< nrid iIjb ♦«! l>«vel(fiflnK U/ 

this JoonHAr^ Vol. ai. No. 0^mb«r w. Otia im. 



HOW A NEWSPAPERMAN LIKES 
STATISTICS PRESENTED* 


By John W- Lovh, Bvainess Editor 
The Cleveland Press 

AS A JOTJENALIST in these days I am necessarily a consumer of statis- 
XX tics. It is perhaps fitting that with the rise of consumerism in re¬ 
cent years, the middlemen and ultimate customers of statistical output 
should have greater recognition in the market. 

There may not be half a dozen members of the American Statistical 
Association who like myself are solely consumers, producing or process¬ 
ing no statistics of our own but using only the work of others. I do nob 
even print statistics in my business column in the newspaper any more 
than I can avoid, but I must habitually employ them in its preparation. 

Although some of iny best friends are statisticians I might remark 
that I think their product should be kept in its proper place, as incon- 
Bpicuous as possible, so far as the public is coiiccmed. Most consumers, 
I regret to admit, usq statistics mainly to prove ideas they possess be¬ 
fore they look for the evidence. This fault has even been detected in 
newspapers, I have been told, though it is probably less often noticed 
on the financial pages tlian on some others. It may be that rio small 
share of our diflicultics of these times has been due to the rise of tech¬ 
nological improvement in statistics without ft corresponding growth of 
wisdom in their presentation. 

I have heard newspaper editors say the public was not interested in 
statistics, and I know of one editorial writer who lost his job because 
his work was 'Too statistical,'' according to the editor. The fact is, liow- 
ever, that the newspaper public has been consuming largo quantities 
of statistics for decades—on the financial and sports pages. One great 
editor was himself so mtevested in statistics, though always as a layman 
or consumer, that he endowed the Scripps Foundation for Population 
Research. 

The quantity of statistics is now so great that we ought to bo devoid 
ing more thought to its pacicaging. Industrial statisticians, one notices, 
now admit the existence of the problem of getting the company presi¬ 
dents and vice presidents to read what they produce. It is pathetic but 
true that corporations will spend many thousandH of dollars in statiH- 
tical X'cscarch and sometimes nobody but the slatistician will read wliab 
he turns out. In years to come Hiattsticians may reach the ])oint of being 

* A pnpor prcaonled nt llio 102i\<l Annunl MaoLine ot LUq Ametloau 8LftU>\lic;ftl Afvn<Jo\ftUou, 
Dooombor 27j 1010, 
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ftblc U) <HnPU(w dm'Illy licivv l« indurc! fXcruHivi':?* nul only to rend t!\e 
]irofiuc:Ll»ut to liaKO tlu'irnrfioii upon il. 

One of tlie oldf'sl Konn’iw of (lit* r«>ii'<iiiiie<l by llie ]»nblic Iiaa 

boon Uic Ct'inniK Huroan. Kviilciilly Hu* l)im'lor« of Iho C.Vhhuk many 
yciira ago paw llie vuJiir' l« llic jioliln' of prc.‘'C'Hliiig llicir information In 
Ntnndard ftinn, varying lit tle from reiipus iM-riod loreopiiH period. Dec¬ 
ade after decatle (lie prePH rele;iM*.s nod llie piibM’ijiieiil, tiuldicatiann 
carry the informal ion in tlie-'^unie Iniigungeand in llnrMinie plaec.sin the 
lald(!a. Whatever may Im eiiid from the .-iaiiplieiun’.s point of view coii- 
ceriiing the, diingere of ein'li standardization, (lie new.spaper man in 
likely lo asHert the vahn* of the rigi<lify of form. It facilitates eompari- 
Bon. 

There are, no doulil, idenly of inslnnccs wlico' luck of initiative on 
llie part of issuing agencies and their imwilliiigncss toi'liaiigo form.sliave 
prevented our getting iiiforinatioii we have long iieederl, and I suspect 
tlie ImbltH of iuurnalLsts are to jnlcgree res|)onsihle for the rcluctanco 
to change. At a lime like, the iircKeiil, when n rpnintily of iimtoriul ia 
coming from the Consua llurean, the user soon learns the stylo of the 
page of preliminary or press release, and this faniiliiirily aids him in its 
inlcrprclalioii, I supiiose the slulistirian tieeds to keep in mind the 
value of modernizing his material at the same lime he nmintains ns 
much comparability an possible, rerpiirenieiils lliut would orieii call 
for ingeniouH adaptaikm. 

We have in Clevrland a monthly reiiort of eiii(iloynienL in U)0 large 
factories, compiled by the sUiliKlieiun of the Clouiiber of Coinmcrco. 
This rejiortliaM followed nlinosi, the same form since 1021. Its cxlrcino 
fltandui'dizalion is one of tlic ni<>rits wliicb have gained for il a steadily 
greater interest. Probably twenty dilTeretil iiew.Hpa|ier men liaiullo it in 
the coiUHR of a year, but mistakes are. almo.si never niaili' in its interpre¬ 
tation beenuse so many are. now familiar with il. 

Mo.st eeiiHUH maiorial wliieh ienelie.s the iniblie initially is carried on 
the wire Horviers from Wn.shinglon, and the problem of slntislienl prc.s- 
cntalion on Lhcflc first nnnoiineeinenls is the simple, one of suiting it lo 
the uses of tlirce or four press orgnMizalimis. Tliere. follow by mail the 
fluminmles of pretiininnry informalioii. Home of (hem are. iiriulcal on 
oncHideof thepapernnd their tables eiin be cut and pasted iiiloarlielos. 
The I'tdoascH uro not written tlireelly for publieation, however, and I 
think that is to liti (’omineiided, Mo.st newsjiaper.s rewrite what (:on)e,'i 
to thorn by mail anyway, and the jmieliee which some organizntions 
follow of trying to put their stalislieid iiiiilerial directly into nrliclo 
form and nowapajjcr langungo I think is often uniU!e(!.s.sary, 
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The office of the Secretary of Labor in Washington might well learn 
something from the Census Bureau in regard to the presentation of 
statistical facts. Each month Miss Perkins gives out to the newspapers 
a lengthy report on employment. Unlike the press releases of the Census 
Bureau this statement carries no title. One must read tlic first para- 
graph to discover what it is about. It is written in such a way that it 
can be sent directly to the printer, after adding a head lino, but it is 
multigraphed on both sides of the sheet. It quotes the Secretary directly 
for a page or more, then drops the quotes. The use of tlic quotation 
marks, as well as some items of newspaper style, makes one suppose 
the compiler thinks the newspapers will use it directly for printer's 
copy, and yet the fact he economically employs both sides of the page 
makes it clear lie does not. 

Before the reader gets even a little way into this long statement of 
increases and decreases of employment by localities and industries he 
realizes that it is something from which readers are expected to extract 
the material they can use. Many offices might therefore wish to file it, 
but the foolscap length makes folding necessary in most office files. The 
length of the tables apparently dictates the length of the pages, but the 
Census Bureau resolves this little dilemma by reducing the size of the 
typewriter type by what I suppose is the piano typo process, One of the 
beauties of the census releases is their standard size, fitting neatly into 
a letter-size folder. 

The release.? of the Census of Manufactures follow a form which has 
been similarly standardized and is suitable cither for imlilication di¬ 
rectly (in part) or for filing. I could wish the Census of ManufticLures 
would report separately tlic industries by counties, in addition to 
cities, instead of those reports for what are called '^industrials* districts. 
Just how some of these industrial districts are selected it is hard for mo 
to see, and for the one with which I have the most experience—that 
consisting in the census reporla of Cuyahoga and Lorain Comities in 
Ohio—the grouping is all but useless. The trouble witli separately re¬ 
porting the industries both by cities and counties would be, of course, 
that many concerns in the suburbs of the principal city would have 
their operations disclosed by mere subtraction. Even so, it is quc.stioii- 
able whether some of these so-called industrial districts are worth the 
effort of their assembling. 

Tlic Census of Distribution is a service whose value the iiewsi^aperH 
and Llic public arc yet to approeialc in full, liven tlic HLalisLiciil depart¬ 
ments in the buHincss offices of newspapers do not iis(5 its lejxjrLs as 
much ns they should, Perhaps Ihoro i.s room here for Home i)ul)li(‘-rela- 
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UonB work on the pari of tlio Ilurt^u. 1 fiu«f)crl Uir Hurmu could add 
to llic value of lliU facility by coiitiiutiiift and puMit«liinK more ratios. 
I,UiHinc«a men, aa wc nil know, otniiloy many ralirw in their work, and if 
national, slate and city ratlfw rould l>e comfiiibHl for the wparalo lines 
of huflinesfl they would «ive the uner a good deal of figuring. The ratios 
of apeeial inlerest lo relailt-ra ohviously wfndd he tliose of operating 
expense Uj aalcs and of imyroll t4isales or to oi»ernliiig I licliovo 

the Census of WIiolcitalR Dislrihulinii uses a mlio of ots'cnliiig expense 
to snlefl, and tlu' same, could profilohly he extcinh'd for the (,'eiiKua of 
llctail DislrihuUon. Making lliese rnlUts nvniinhie and giving publicity 
to their presence might Increase the demand f<»r lh<! material. 

Some of the newer agencies of ilu! Clovernmcnt have mil had the 
same reverence the Census lUirean tuas'^'isscs for the more analerc can¬ 
ons of alatiaticnl presentation. lOvcn a layman’s n^spcct for government 
Btatiatical work may Buffer when he, examines a report like that on Gon- 
HUmer Incomes in the United Stales, pviljUslu'd two years ago, and dis¬ 
covers that incomes arc distinguished first hy leulhs of the population 
then hy thirds, and again hy tenths, nnd finds, morcovor, that Iho 
three-thirds of the Nation firat include those receiving ridief and then 
the nonrclief families alone, and finally that ilin cnlegorioH into which 
the Ihrco-thirda arc divided for atnlislicnl analysis are not the same as 
those into which the tcn-tcnllw arc dividt'd. The writer of tlic report on 
Consumer Incomoa had to admit lhatavcmgfw of iiiconu's did not moan 
much for tho lop third of llio Nntioii, and tlmt ns hetween eoniilry and 
city life tho dollar figuroa do not give a true plctum of \'nria lions of in- 
como among tho American people. The iiiclnsioii of ihcso admissiona 
^vns to liavo been commended, of course, hut tho reader of tlui report 
liad to suspect tho use of ho iinnsnal a .segregation of data as in milional 
thirds was duo mainly lo the fact that I’rtwhlent Koo.vev(*lt had clio.soii 
not long before U) alludo lo tho one-third who were ill-clothed and ill- 
liousccl. The effect of thin rciiort was clouded by tho susjncion it lind 
been brought out to prove somolliiug. 

A good many producerflof sUlislicH «ecm lo think it is imporlant to 
have their material rewritten into newspaiier language before it i.s 
offered to Iho newspapers. They go lo tho expense, of hiring publicity 
men to writo what wc call "IcadR’’ on some of the simplest of slatistical 
announcements. Praclicejj differ within Ihe same organization. Tor 
example, General Molora regularly issues from its Uroiulway oflico in 
Now York a tabulation of the General MoUn-s-tkiruell weekly index 
of commodity pricoa. It eoUHisls of nolhing IniL iU<‘. title, and a Uihlo. 
That ia enough. Other material comes lo tlie financial desk of a news- 
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paper from the same corporation with long explanation of what the 
figures mean. 

I am inclined to doubt the value of much of the rewriting which some 
statisticians seem to think is necessary- A summary is valuablCj of 
courscj when the work runs to considerable length. Perhaps if statistic 
cians could be sure their product went to the same persons month after 
month they would not undertake it. Some inquiry on their part as to 
who customarily receives the material might be useful, 

I have long admired the simple and clear form in which Stanley 
Hunt^s Textile Economics Bureau presented its figures on monthly 
shipments of rayon yarn, and thought he was one statistician who know 
what newspapers wanted and did not go to the trouble of dolling it up 
for us. I wrote him, and learned to my surprise that he has a publicity 
man take his monthly figures and write a short article about them. 
This is Mr. Hunt^s explanation: 

I think it is probably true that the typical statiatician-resoarch worker 
approaches his writing on the basis of developing several facts and working 
from these facts to a conclusion, In most instances the conclusion is stated 
at the cud of his article or paper. 

On the other hand (I should bo telling you), the newspaper story starts 
out with tho most important conclusions and ^works backward^’ so to speak. 
While I am fully aware of this newspaper tochniquo, I find it difiicuU to put 
Into practice. On tho other hand, a regular newspaper man can do this very 
easily. 

A second point involved, in our case at least, la tho fact that here at tho 
bureau wo gob mistaken ideas about just what nows is. Wo soractimes i)o- 
como BO engrossed in our writing hero that wo probably do not liavo the 
proper porspoebivo on tho nows worthiness of a given article. 

Perhaps there is indeed a subdivision,of the art of journaliam in the 
handling of statistical material, and perhaps there ia a small field for the 
statistical journalist. There may be a division, even an antithesis, be¬ 
tween the ability to derive statistical truth and the ability to present it 
in an interesting manner. Be that as it may, I suspect that statisticians 
would pick up the rudiments of the art with little trouble, 

Would it not be possible for some of them, if they desire publicity, to 
apply their own statistical method of sampling to tlie question of wlmt 
newspapers and other publications want? By trying various methods 
of preaontatioii and then comparing the clippings from each venture it 
would not take them long to sec which ones arc most offcctivo. 

The elTorb on the part of statisLician.s to make their ])roduet ^^i)opii- 
lar^^ has its pitfalls. Some of them undertake it, even in government 
service, as if the tenure of their jobs depended on the number of Limes 
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Llip. offioft vviiK miMirly n»rii(iraitKJ. Many iti iirivniA* work, or Iheir 
cinnIoyorK dojpfPiiiK in Uirir iiiiilorial ihn iiu’Juih of nliliuiiiiif^ favorable 
“iiinlituLiuiiar iniltUrity. I’m^rrly (Iioko rcloawM may be 

IhorouRbly wcirlli lli<* cfTtirl, Iml llH'MiNiiiriitn llml llio fifi,tir<w«rc beiwg 
prolltod uii for puldicalinii Ik rawly nrouml, II vvoiild lir mufli liPtlor, 1 
amaurc, Iorivo out tbr iiiformnljtiii in )l.«raw ronn willm frwrvordnot 
oxpinimtirm lliaii to nllrinpl an rx|MM-ilirin n( n IpiirIIi wliirli might 
inadvorU'iilly innko il rlrnr lo tin* Itrr•^•^MTtivl' llial. Ilir atolisU- 
oinii'a puriKw* \vB>^ not thr nrlndarly liiM’loMin* of inilli l»nl lln' hope of 
Rcllir>K frro ndvrrlinitig. 

Some of lilt? mam rgrrgioiis rrrow all aloiig (hr linr, from I lit* dcrivn- 
lion of HlntiHticnl mnforinl Ui ila iniMit' i»rrM'ii(tUioii, art' nitido by 
ofliccra of laximyerv*’ romiinllrr-s whi»'li Imvc ^|»^ullg ii|i in rrrnil years. 
The field of llioir nrlivily ia in rttiiKidi'rahh* jmrl alalmtirnt, inul a elcor 
and forceful prescritainin nf iJirir riiM’m iiii)H‘ralivt'. Dalti on public 
cxpendiUiroa arc ticftwarily diflirull ninl dull, and r.<(irnortlinary effort 
is needed lo make Ihcm readnide. IhiL if (lit* iiifonnalion is innccurAlo 
in the firal pinep, ns it Koint<timc.s is, rciidahilily iiiny have n negative 
value. I could nlmasl mil il the civic duly of |s‘0)il(< in Hit; slatlstioal 
profession to warn (lie iiicxt)t*rierircfl Imrkcrs of Mich orgnnizalions 
ngainal ihc dangcra of lining unirnined p(?oplc, 

This work, iinporUint in niniiy minmunUics, is most likely lo lie car- 
rictl out projicrly if it is onlrtiRlrtl lo wcil-csIaliliHlicd civic nrgnnizaliojis 
which expeel lo be in biisincss a long liiiic, and In nit-n vvlto know the 
BlnlisUcftl profeHsion in Ihc ficlfl and can mil on ils members for advice, 

Somelliiiig jirobnbly ougbt lo be said from llie crm.sumcr's poinl of 
view concerning llie uhc of charts, Inil ibe lilcrulnn? in ihat field is 
prcUy large. For ncwspnjicr inirpiwes llie simpler ihe churl the belter, 
as n rule, not merely beennse llie rcadiVs ability lo use a clmrl is iirelty 
close to ihnl of llie average man, but becauHc few ncw.^paper.s can afford 
lo employ apecinli7,i*tl ilrnflsmen of charm. Tliey often dislike lo publish 
material which nowspnjM'r readers see »l il glance ciuue fnun imlsidc. the 
ncAvspapcr office. 

It ia not personal jitcfercncc alone which leads me lo siiy it is wise to 
U8Q 08 few atatifilics or Ktiilwliml lablca as imssible in (he luuuing slalc- 
menta of an article, and then separately tt» group llic uvulcucc cither hi 
labIcH or charta or hollu Thin ia ciiipluittcully best for ncwsiiapcr puldi- 
cation hccause of the difrtcuUim of making up iiitii cohuniiH an article 
whieli includciH tables as purl of the niiiiiiiig Ic.vl. 

Colonel Jxionnrd 1*. Ayres’ Monthly liullelin of (ImCicvelaiid Trust 
Company seldom has figures in the text, even wrilcs out dollar figures 
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in words, and practically never carries any tables. The evidence to sup¬ 
port the statements made therein is carried in the charts, and the charts 
are clearly labelled and the sources of their information are always 
given. A part of the public following of that Bulletin has been built on 
the ability of the general reader to follow it clearly. 

Tables of figures may be used in certain articles for general publica¬ 
tion, of course, but even in this Jouhnal I like those articles best whicli 
state the conclusions the writer is drawing from the statistical material 
wliich is presented separately. The tables may bo printed in the body of 
the article, to be sure, taking elementary care to number the table and 
cite it at the proper place. Even the headings of the tables, as well oa 
the headings of the charts, might well make it clear what they arc in¬ 
tended to present. The reader of that kind of article can derive some 
of the meaning merely by looking at the charts, or at the headings of 
the tables, or he may read the article and never examine the tables, 
taking the writer's word for it tlmt the tables support his conclusions. 
This method may result, of course, in the writer telling his story twice 
or even three times, but is this to be deplored? 

I was discussing this point with Whiting Williams, the industrial 
relations consultant. He said statistical writers can seldom go wrong, he 
thought, in telling the same thing in many different ways, at least if 
they are writing for the layman. Too often, he Lhoiighb, statisticians 
seemed to believe that because they had gone to a lot of work, the 
reader ought to do the same. 

People who imdortalcc to present statistical tnith.s to industrial 
workers in largo numbers need especially to bo wary of double risks— 
those on the one hand of confusing the readers or making it difTicult for 
them, and on the other of seeming to write clown to them. The device 
of presenting the statistical evidence separately, for those who want to 
go farther into the reasons tlie writer thinks as he does, is probably a 
good one to follow in that typo of communication. 

In conclusion I cite what a friend of mine in Chicago wrote me, a 
man who is with one of tl^e largest corporations there: 

Liko yourself, we are not Btatiabiciana bub wo fire frequently called upon 
to interpret statistiCB. We try to approach our interpretationB with two dis- 
tineb objeebivea in mind: one, that the statiaticH must bo fundamentally 
honest and sound, and, two, tlioy miist be presented in such a way as to bo 
undorstandabio 1}y tlio f^oncral public. It seems to me tliat unless statistics 
meet both of these requirements tliey are nob only iiaclcas but tend to spread 
miHinfornintion and confuse tlio thinking' of tlio peojdo, dcfcatinR Ibo very 
purpose of Glarification and undorfl tan ding wliich atatistics should proinoto. 
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DP CENSPH DATA* 

ftt lULDKitT I>, DrsN, .tWi'tlmatt/or V'llot 

I'niM SM*n n/ ihr r*«»)AWJ) 

A FBW Wkekb uro I mw rh ntiintalc^l rntlonn rnllwl "WiUio Iho 
Flcfl." 'Willii*, a htick hii-'inrstfilikp litlli* dmii, wim looking /or a 
ucw luiiiip. W’idi l)i«( uetrlflly [HtftRwiiHW ttT»|i(KKl in n ml Iwrickna 
hanilkorpliipf ninl pIuhr ovrr hi« pUfRilikr, lie puirTPil a liirgn esUUs, 
rnnrohwl lo tlin liiigo front, iloor, M'rniiililod ilirctiiRli r rrark hpiicalh it, 
nnd Uipn pjiiMl lli« fwoily Imutal iwlr-pp l»y llip fiit*. Willi a glpoful hop, 
pkip and jumn, lip. Iniulp*! miuondy on hin guni and aniik bciicalh tlio 
j)roU*cliv(! aiirfapo of woft whiu* Imir. 

From iliU lirao on, the fdm wnan play IwIwppii iwo vipwpoinla—that 
of llio dog who awoke with n atari from hi*! aUf-p, knowing llml some- 
ibing uncomforlahln wna tmp|K>iiing Ui him, nnd (hnl of the Ilea who 
in an objwTivc »orl of way Inmipti himwif to iiiRMre hia pomfort. Tha 
ihoiight fiUirlled me aa 1 ant fiiaPiniitetl, waleliirig Willie wander be- 
Iwcicn luige aldny irec IrtuikH, whirh wetx? iKagiiirtpd dog Imirs, that 
wliile I had oVwor^'wl many tinitw ilir hiaarre armlrliinga of a dog with 
a flea, f had never before roiifidcrwl (liealAlc <if nffaira from the Den's 
aUnd]H)uil, 

UnderaUinding ia a fragile lie at Ijpnt. Too (ifmn wo any wo iindor- 
nUind when actually what wo do ia cilwrve. We put <mr Willie under tlio 
mieroBCopc innUsrd of imagining how wo wonld f(*pl if we wpro a flea 
with a Dcft’a oiillook on life. OppoHionally, while wriliiig a ililTipulLletter, 

I have lakpii the fiiml draft lo a polloague and raid, “ProUtnd lluit you 
arc Mr. Bt>-antl-Ho, cnimy of diaiwwition, with a grudge agniuHl the 
Federal Govcninuuit nnd a pnrlirnlnr dfalike to vital alalmtica and tell 
me how you would react lo tUia luUer," 'J’hia little game of make-lmliovo 
paya dividenda in underalanding. 

Tlio pro))l(inm involved with making penaua data uvailalde to the 
public aro primarily payphologleal omw "-largely iuvolveil with uudci- 
Btanding tho oilier elm|i‘a viewpoint, True, then! arn (derdy of liend- 
nchca in tenna of budget, publtealion, nnulywH, and prcapiUalion of 
Hlatistical material. Rut llnsio Lhinga can be aolvetl by buying iraincd 
braina and skilled lianda, by turning Ihoiii loo.s(! lo do a job the bo.st 
they can. Hut lo utuleiwUind (he audieiiee fur lliia nvaleriid Ir a inoro 
diflicult mallew-ono whieh ia lipniiiHul in by barrimH of ignoraiieui in- 
(lifroronco,dlat«iico, nnd prejudlco. If (ho Uurenu in to rpuch ilaaudicnco 

♦ /iIMIMrptaatntM rtUm KnnO AnHiuir MmiIiiiIuI lh« Aincirlnn KluUtlitAl AkhkIriIoii, Olilonm, 
DteemHt IT, rwo. 
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and make its data truly available, its primaiy task is to understand the 
people whom it would serve, and whose needs it desires to satisfy. It 
must interpret its data in the light of what they are. Of how they live 
and feel and dream. In no other way can the gap be bridged between 
supply and demand. 

The Bureau's difficulty arises from the variability of its audience. 
Most agencies publishing statistics would at least have a subject matter 
field in common with specific interests of the people whom it sought to 
serve. The subject matter field of the Census Bureau is the American 
people; of all ages and races; of both sexes; of every degree of education 
and intelligence; of every type of social interest; of every variety of 
occupational specialization. All types of organizations with their special 
needs are represented. 

To fill the needs of such a varied audience, the Bureau has available 
tabulations on many subjects such as: Population and citizenship, 
schooling and illiteracy, occupations and employment, family and hous¬ 
ing, business and manufacturing, taxation and agriculture. The Divi¬ 
sion of Vital Statistics is attempting to serve a public which is almost 
aa variable, However, the Division benefits by more sharply defined 
fields of interest in its audience, particularly those relating to public 
health and social security. The needs can be largely answered by data 
on birth and death, sickness, marriage, divorce, fertility, and hospitali¬ 
zation. 

Let us consider the users of census data. Let us try to undeisland 
their needs for factual information in the way that they would oxpicsfl it. 

Everyday life varies from community to community. The intorcata 
and outlook of the Kentucky mountaineer differ considerably from tho 
blue grass country gentleman. The Negro of Mississippi is not tho 
Negro of Chicago. The rancher from Colorado could well bo Lho citizen 
of a foreign country to the farmer from Maine, A youth of seventeen 
has everything before him—the feeble man of eighty, everything be¬ 
hind. The youth seeks opportunity; the aged, security and peace. 

These considerations bring with them the conclusion that census data 
must be assembled in small packages, containing information suitable 
to the particular interests of those types of persons wlio will probably 
use them. In the Division of Vital Statistics, wc have experimented with 
the possibility of publishing our data in just sucli .small packages suit/- 
able for satisfying especial interests. 

In January 193G, tho Vital Statistics-Special Iloports scries was 
eatablishcd. By means of this series it became possible for us to pub¬ 
lish statistics from six to nino months earlier Limn ever before and at the 
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Hjimf litn<* l<i niililii'RlinUft tif mu'li “lalit-lirti Ui fil ihc uecils 

nf Kf*i‘i‘ial Rroii|w. lly a ttorvry »tf jjU rf’^pi*ntinirig lo llir* Division 
lunv rr'lnif‘r:H wrrn' pl.iiirii'^l s%lu' li would flji?>wrr Hio prarjiral f{U(!fllion8 
roiihiiiH'd «H suol tuoTO-j^. 

A Ton- of (lio j»riii»'i|(;ii) iidvaun^ nii/uiR from flu* rrqiir'f'lH ooitiiiig to 
lilt* Divmutji an*: 

n) All wmlYli«'rt! sliuly riiiulu> l‘'il !•* ovaiunl** Hio nri'iirnoy of cur- 
n-itl nitfafity niol luorlaliiy Hu ilio (»f «l,iuly, llic 

rviKirliiig f^Uui A for Uto Moiulily Vitof Siiiti!*lic« Dull(>(iu were 
rodmfU'd in rirdor lo iinprtiVo llii- firi urfii-y of t uin'iil ioforiiuilicDi on 
liirllw and dfoUo". 

1i) Anftlylienl flvnlio!* of luoioi-voliiiM** n<'r«|i‘ul fnlnlllioK made lo 
(Iclarminr* llir* ilifffroin’i'iwJwi-oii (o ridonl. taiiiil{tlo<] Jiy place 

of death and liy plaer* of arridml, Tliu» liaa roMilled in a now reporting 
i<>i«lcn\ for molor-vehieli' aerirlonl-". 

r) Inereaml UKofuliir^K of ciirrciil rfiiorl.**, Wii'hly neaUli Index, 
Wookly Aeridrnt nuiletiii, and (ho Monthly Vital .Stalihiiea llultcliu 
by Ihp inrhiMon nf ralos for 1011. Kor llie* firt-l linn*, it is jmiifliblo to 
eoinpttre enrrcnl vital data, for the various eitios or ^la^^*■<. 

d) Re.vteiciu of Hlatc Buinmariefl for Iflittt to inelinh* atiditioiial lalui- 
Iniion mid also a brief analylirnl nbi*lrnri to highliKlil Hu* iiitercaling 
vital facta for Mio atalc. TIk* lO-IO iStalo BMniiiiarii*,>< will proliably be 
further revised ao ft« to cii«l«l« toon* data bail'd on nUcH than over 
before. 

eO Iiicn!ft«cd mimlicr of rr'lenaea mi a|ir*t'inl aiilijeot.M; carn’cr, t>neu- 
monift, InberculnHia, aceidt'iua, infant morlnlity, nialcrniil niorlaULy, 
etc., ptiblialied in Ibe Vital HtnliKlieK SjM*einl U*'|H»rta series. Tlii.H type 
of release luukes data uvuilalile aluml a year before they could be pub- 
liahed in uimnnl vnhimeH, and iiiahcH for wider distribution. 

f) CoiiRolictntion of all available alntiKlieal iiifornituioii on ecrlnin 
selected caUHca of death to be. nuule available in 1011 aa four-page 
rolcMRS. 

g) Plana for eouiiLy relcawa in whicli lioeic. infornialioii re.lnting to 
vital BtaliaticR and pertinent Roeio-ceononiie, data will be given. 

h) Preparation in noii-teelinieal language of jiublicalioiiH dealing 
with vital HlatiRlicH. 

i) Inereoaed \i«c of graphie. nietlnula in presenting data, 

j) Efforts to iiTijirovo nppearaiiee of reiiorts by u«e of iii'W foriiuvl, 
varitypor, layout, etc. 

k) Devotion of mweb lime and effort to the preparation of material 
in answer to rcqiiosta. 
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l) Use of requests received to determine the publication of what data 
can best fill '^popular*^ requests. 

m) Critical review of our own publications, 

n) Organization of our mailing list so as to serve more fully those 
groups having special interests. 

The tailor-making of vital statistics publications for public need ia 
still in the planning stage. Even so, we hear not infrequently the ques¬ 
tion from some scientist or public health leader, ^^How do you manage 
to publish in your scries just exactly those tables which contain the 
answers I want to know?^' Our reply, of course, is ^'You have built 
these tables yourself. Rarely does a new tabulation find its way into 
the series that does not arise from your practical questions. 

To analyze requests for data from incoming letters is not cnoiigli. 
Rarely does one question in a hundred, formulated in the mind of the 
citizen, become crystallized in letter form. Not one need for statistical 
data in a hundred materializes in form so conorete that it can bo coii- 
sciously expressed by a verbal question. To understand the need, we 
muBt think and live the thoughts of those whom we serve. 

An analysis of the ^^bost sellers^* in the Government list of publica¬ 
tions shows that they have certain characteristics in common, Most of 
them arc handbooks or guides to .some important problem which people 
face. "Infant Cavc,'^ published by the Children's Bureau, is an excellent 
example. Over 12,000,000 copies have been distributed. Why? Because 
the pamphlet ia well written and packs a lot of information in a conveni¬ 
ent form so that health workers, doctors, and nurses prc.scribo it ns they 
would a bottle of medicine, 

The Division of Vital Statistics has boon experimenting in redesign¬ 
ing not only its statistical reports, but also its entire field of approach 
to the general public. Faced with the problem of a serious uncler-rcgis- 
tration of births in the rural communities and posse.ssecl of a total field 
staff of just four people, there was no alternative to surrender, except 
complete reorientation of the field techniques, The decision was to try 
out a registration campaign which was completely integrated with com¬ 
munity interests. The state selected for the original trial was West 
Virginia; the time chosen the first week in October 1938. Preparation 
went on for tlirec months prior to tlie campaign. All state organizations 
were studied which ramified in their striicLiiral design from state to 
county sub-units. Those organizations included parent teachers' asso¬ 
ciations, health departments, medical societie.s, women's clubs, Ameri¬ 
can Legion posts, churches, etc. Talks and lectures on birth registration 
to fit each type of audience were prepared. The one to a mixed farm 



24-1 BTA-rimirAi, Awcution. 


<ii:TtJSE or wowTAirtv 





'r\-' tvv.i 



■'■'t 

Cahw of Dali 1 




r Kr"'-“ ' 




. I, i 




. 

_ 1 1 







- ■' 

1 

i 





_ 1 

; 

IS : 

f. ^ 

r 

tj 1 

11! 

I- I 

I 1 

c+' 

n ] 

■ 

" .r 1 ' V 3 
Ss 'Rs ^ 

■i" 'i-'ll 

■5+ 

-S' 'r'S' fit ' 

-»,».i ’ f>ji ♦'i 

C i 
1 1 

I tg 

s iis, 

i j ““ h M 

isii' 

.1 
i 1 

p 

^ 1 

p 

o 

]' 

5 

1 

M 

1 


>! 



» ^ 


\ 


' 


i 






IWi K^flU 


I 


1 


■1 

't 


1 



















a ’! 

IWb 


■jf 

! 

A '{ 


»' 1 


• 1 

...1 



1 

,..‘.J 


j 

i 

^ . r 

,i 

T 



1 

1 


! 

IJ 



O 

■er 

h 1 


.i 

„ 1 

i 

i 

. i 

i 


... 1 

J 

1 


1 

B 1 

^«Li InfiAQl i 

drsUu> 


. 1 

1 

.i 

" i 

1 


1 





1 

(hnilkA I 

.! 

■'71 


1 


^ ! 


..j 



1 


S 

r«!4dr}\l (l^LbA 


JL. 

_l 

_| 

a 1 

1 


1 





“T 

iCTkitlrnl di^W.jk 


j 1 


1 

” 

.i 


. [ 


1 



10 

Ikeh jSuift 



' 

*.„.i 

1 

1 


( " 1 


1 


1 

n 

JUib ft\4Le--CltjBa tM 
L(bOOOU3ilQQ.m 

1 




A 



71 




1 

iia 

Efwh 

Abd r^ral 

1 


11 


A 



1 


2 


"8 

§ 

iT 

EA«h ‘OliM o( 






1 .! 


1 1 


3 


1 

H 

Kwh Suio 


L 



1 " 

1 







it 

EAoh HULO' dfii«mL 
dnih» 



h 


r. 

1 '< 


I"! 


1 

1 


Tfl 

UnlUdSUIet^ iiljirlu- 
fdrtol FlU(«pQTsonfl 

1 




1 

1 

1..^ 

j.,7! 

1 ^ 

!'■ 



iThtrt Are ItroPd^Ui] CiiUM wwniKfJ hr Tnhu^AUoii rKihnr^ Oiflffnna ^<1 mrludctl, lorTibu- 

Utloiia ](l, LI, I3i la. 

Note.—0OIM AfA ItiJloftlc^i by numb^re in -'I, 7, atwI Pirurit 4 by Ipnp^m iii finhr a, b, c, cla. In wtli 

UuulAibn all huiMwdaubjMtA Ar« crtiM>4f|« n)i oAi^h ulhQrAml ir^ih Allbil<i'//iT>iiil»jKi4: bu^r^i auSjfH'M nro noltrusM 
jilb well ovbAr ntMpl irbWA ibn aaitia )eUcr hr lw» hul aia rri aU fnimbcrcO, siibjecb, 

Mgia ibtu\ on« aori<ir wuni or ivedti frnJ a e»wiL (or M>y Me by Aho AppriipiiRlo comlnnalwaw 

tiumbArt and/or lolhn in ibo oormtxjndlrt# oolJ, 

group BtarUid willi lli'c bouIohcc, "Ncnrly all furnicrrt ivuliBO llus vulufi of 
wcll-btod Uveatock," and then wciMtm to link Uitllv vogiHlitvlhm to ihc 
regieLmtion. of pnre-bred Btonk. Tlic (•luiipnigu pltin included in Ua list 
of talks a eormon incorpomling regiBitniioii facts gleaned from tlio 
3 Jib\c. This was prcnclicd frotu scores of pMl|ii 4 «. iSinto Iciulcrs wero 
urged to give all ovodit for tlia canipiiigu to county leaders. 

Wa« the corapaigu aucccsaful? It awainpcd llio Stale Hcaltli Depart- 
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ment for monlhs ivifch requests for checking and rogistrnlion. It left 
the State seeded in almost every county with prominent citizens who 
were interested in the subject. Their interest arose because they had 
participated—because the entire county effort had been credited to 
their leadership. 

One of the lessons learned from this campaign and othcis of kindred 
nature was the tremendous local interest in everything which concerns 
one’s own city and one’s own county, Most national organizations of 
any great strength ramify tlirough state branches into county or city 
chapters or societies, Tho consequence is that local interest in all fncts 















h?i A^ociatiok' 

^\m\i lOu V wu r<njia«y ni ^UkU iinutirally fA'cryoTio 

jmrJirij^riU'h. 

Km‘ 1 rr^fiU wr'f. K’Vrriil ftgo when 

^c* alff4<^rvHi 9 lma iwo nriaitijy* nmpp iijir? KirKlj liml doatli rnlca 
from Iho SI 5 U 0 i4 ihr fr^jo iMivr CVrinm Bureau 

cxliil*U^: fsuli- r| hJh um\^^ huu*u^ flo* hwt itiU^rciftLmg 

of all liar* lUirrJiU'H lUmrv^T, \)n* dr-o^fUj^ir^iJor lold UB tli«t 

to Mo* IwnHU iouiu'^li^ilvly lookod ou the 
ninfiHi fo h»i farol ili ndiMivo HlamlingMilli 

ulUor rnuoUrw hr iviMi Mo" u^a w Joiln\ 

]WnOH4* ihn liiDri'iiii of ilo* C''l'U’^ll(^' L/^^rrun** lo h aliai'' tli(Mmpnr(4iiice 
tif Oiuti iriU^rr^-'l im r oinMy il nod l?opr^* li» Bo nlilr* lo iwiuc 
coiiuly vilUkIi wiW io* lud'^ Mio prim rc ^ull** for Ihe 1040 

Rixl^^mih IWriimal >^10 In ^^omaiiy will laninl a wide 

l>oimlar ilu^iriBiuioii of Mio nod olhor iiifonnaiion most 

frt^quctiUly n'*tiiU'?<ilid, tiiul nl lino ^nrio^ Moio ^lM^!fl^l rr-dm'o (lie use of 
lltp num! oxrw'OHivo lailKdiitn and vulniurw. 'Hu* rnuld be pur- 

chm^tl in liutk ftt in^ignifi-f^rtot frooi ilio RM|a riuloiulotU of Docu- 
JiiciMla for un^* in Irx’iil roitvmlihn^^ hIomiIk, and r»t1<hr RriiOpH and iiiHli- 
UUioUH. Tiu'y will prfd»aBly «^v<l oxJa lihivrly By eouiUy nfficiftls, 
uKrinjUurfll ngrrnl^i niul oMht inBTr^^lod in oi\ ir nffairH, and 

by wWiing lo liavo iBo MaiidanBliwi Wvxw'^ fur largo iucm in¬ 

eluding many ermri(lc^#«, Mud< aw Mo* Mi^tirk roRion, iln* MiHHi^^.uippLdcUaj 
or UioTVA urea. 

To ftocumpany Ihoemnuy B adfi j^rra-n, it iiiplaumM lo Imvo lumull 
Dfiilod Rtaloi< i»iMn|dilot a'arrjdnR Mm idorMii-al nnril in llm rounty 
and givmp; mirli daift for Mio Tiiilod ^U\W^ ns u wlmlu und for 
eaoli HiuUi. 

Il ia rt»ali!red llml Ibrw rplon.f>^i>H will Bn But a linHt, aln]» in making 
Cenaua data availaldt* jiMyoluiloRUuUy us wvll i\s ulty^irally lo (ho 
American puBlie. A aroro of otlmr typrs c»f lalmliUifUiH iiro needed nl- 
luoRlaa orgcully, 

Ono requeal wliich reappeum lime and again iii Mm lidler.sof Ujo Bivi- 
Bioii of Vital BtaliHUra ia Urn need for a simple indrx whWh will 
wlmt data arc in oxiKtorn’o. Thin rotpiesL aasuuu**'' partinilar iniporlniicc 
when one realizes limt a very Hiiiall fraermn of Uiu data aitninaldc in 
tabulalious m ever reduced lo priuled taldes for puBlieuluni, Only llic 
tabulalioim ivlncU aecin in In* Mu* iucikI iuiporlaiit cim Bn ixiBlislied l)y 
tlio Bureau, 

TI 10 ITiviflioii of Vital SlatiriticH liaa nxpnriiiMUilctl witli algn))raic 
mothoda of indicating what m availuhlc hi iU original nuuddiu^ Inbula- 
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tions, its volumea, its special report scries, and its unpublished tables. 
An unusually high concentration in the index can be achieved by the 
algebraic method.^ 

The Division expects to publish algebraic content indices such as 
the.5e each year for the data which are available. Later, it hopes to 
index all data which it has published at any time. 

^ The basic prinoiplo of this index is tlmb a iiumbor under an iiom monns llinl tlint lloin is crowted 
with every other item in Llio tabulation, while n letter Blf^niflca that it is oroBaed only with nil numbered 
ibonua. Tho mortality tabuialiona of 1030 nro roproduood in llio table. Tiicao involvo idmoal 20,000 aheoh 
of data. Tabulation No, 7 is by place of donlh. Each category of the onliro Infnnl death enuso list, about 
fifty in number, is tabulated for the infant ago breakdown of under 1 day, 1 (lay, 2 days, 3-0 days, T'-IS 
daye, ota. 12aah of tlioae breakdowns in turn la tabulated (1) by urban and rural population groups 
crossed with raoe (white mid “other"), (2) by individual 100,000 oitioa crossed with race (white and 
other), (3) by race (while, Negro, and other) orossed with box, and (4) by month of death, TJio (b, d) 
under raco (white and other) indicates that the information for individual oUlos and for population 
groups is Qfso broken down for white and other rnoos. The (a) under the race iCom (wliito, Negro, and 
other) and under the sex item indicates that llieao itoma are gross tabulated, 



OBSERVATION ON CORRELATION ANALYSIS 
Dt a. II. Mowduat, VnxvtraHv o/ Califorma 

T he becent coNTnoyERSY between Mcs.hi-8. Mnleiibnum niid Black, 
on tbo one hand, and Mcjijsra. Bonn ftiid Ezekiel, on tlio other, over 
the-use of the aJiort-ciit graphic method of multi])lo correlation* soems 
to have clo.scd without agreement on dcGnitive principles by Avhich 
investigators may be safely guided in tlm use of surdi a moLliod, and 
there has been introduced through a footnote an implied njjproval of 
the assumption that true regre-ssion aurfacc.s may bo found from 
"samples wliich are not random and aro taken frojn a universe tlie in¬ 
dependent factors in which may bo clianging from observation to ob¬ 
servation.”® This situation may bo nn indication Uiat in tlie rapid ex- 
tention of tlie use of correlation annlyals and the development of alter¬ 
native techniques, there has been a tcndoncy to forget or ignore the 
fundamental definitions and assumptions of correlation analysis and 
the limitations following therefrom, It is the purposo of these notes to 
hark back to those fundamentals to sec if from llicm rules or tests may 
not bo developed which may servo oa safe guides in tlic use of tlie newer 
techniques. 

The concept of correlation analysis from wliicli we begin is Hint it is 
an aspect of logical induction, a means of testing liypothcscs. Wc draw 
a distinction between an hypothesis and an empirical generalization, 
in that the former is suscepliblo of cxplanulion or rational interpreta¬ 
tion in the light of already established facts and relations and tlie latter 
is merely a generalized slatcmcnt of ohsorvalional rcHulbs, An empirical 
generalization may lead to hypothesis or it may not. An empirical 
statement, especially if grnpliic, may be so particularized as to lose 
generality and yet in sucli a way that only test on a broader ba.si8 will 
establish the loss of generality. Farticulariznlion of an liypotlicsis which 
must be expressed in words or symbols tends to expose itself immedi¬ 
ately by its necessary elaborateness exactly to dcscribo its particular 
form. From these considerations, it would appear that tlic first require¬ 
ment for validity of any correlation analysis is a rational explanation 
of its regression equation. 

It is not necessary that the hypothesis bo fully clovclopod before the 
correlation study is begun. It is, of course, ncccHsary that tlic variables 
presumed to bo related bo known bo tliat ussocialcd valuc.H may be 
observed. But this is suIHciont at tlio outset. Tlie clmractcr of llio asso¬ 
ciation may be developed by tlio study. 

* QvartirluJournal of Stonamico, Lll, pp, (10-1J2, nnd LIV, pp, 318-30.1. 

Wd., LIV, 3S8. 
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» Observation on CobjibivAtion Analysis 

It would seem, howovorj that if resulLs arc to be of any utility a logh 
cal explanation of the form of the regroesion expression, bo it cqimLiou 
or curve, must be found* Otherwise, it would seem tJie resvdt inust 
stand as an dd hoc representation of a particular set of observations 
and of very doubtful, if any, application beyond that ])oint, regardless 
of the numerical value of any correlation coefficient found. If no ra¬ 
tional explanation of the form of regression can l^e found, whut ronsoii 
can be adduced for thinking another sample would yield a Rimilar 
result? On what rational grounds may it be assumed that the regre^iou 
found over tlie investigated I’ange will obtain at any point beyond tliat 
range? In the absence of a logical explanation, generalization of the 
regression found would be a mere i'psc dixii. 

This seems to be a first general principle to guide tljc user of oither 
“flexible^' or ''inflexible” methods of correlation analysis* Indeed, from 
this point of view the only difference between flexible and inflexil)lo 
methods is that the former demands Hint tlie hypotlicsis bo clevclojied 
in advance or at least as curves are modified, the latter iH willing to 
allow the best fit of lines (straight lines, aecond degree parabolas, etc.) 
to be found before working out the detail of hypothesis. 

In the graphic method one should assume a range of possible regres¬ 
sion curves or surfaces which logically may be expected to exjivORH the 
relationship existing betAveen the aovciul variables* Hypotheses eoj rc- 
sponding to such curves or surfaces should be develo))ecl to oxj)ltiin the 
relationships represented and each curve or surface losUnl to sliow 
which best fits the available data. 

If the data used are adequately ropresenlaUvc of Uic univorflo (and 
only under this condition should it bo used as a basis for gcneraliziv- 
tion) it may be used to determine the particular curve or surface which 
gives the best reasonable explanation of the relatiouRhip, 

Wliat constitutes an adequate teat of any hypotheaia is a question 
not susceptible of precise answer. In the pliysical sciences even so- 
called "laws” arc held as no more than working hypotheses or ap¬ 
proximations to be abandoned or corrected ns the weight of now evi¬ 
dence indicates* Even though not going so far as this, probably no 
careful investigator would give much credence to any hypothesis the 
test of which had been less extensive than that imposed by a random 
sample of the entire universe to which it pretended to apply* If ilio 
sample were small he would also demand consistent resuUs wljon Iho 
sample is broken randomly into parts and each treated as an in(loi)cnd- 
ent sample. Even under this test the degree of credence Hhould I)n fur¬ 
ther restricted in accordance with the indications of LJjo rcrognizcjd 
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probability iMts for t'hanrp' rrrorw. If vluTt* is no hU\V)Ic. (wiUm the 
limits of llic byixiUjtrsij*) iinivorw by w liirli it, may be tcMieU, whothas 
tlic invcHtiRalor or lla» Bliitlrnl nHisUlcriiiK ilio bypollicHm njjon which 
to bnflc a iucluiTioiit? C.'nii wp aerejd Ilic ]»rii(ioHlio)i llint it may be 
tested l)y cemsiderinp il« npiilienlitMi, in a forrelalion annlysis of 
"aampleR wliicli arc nut riiiidran and arc liikeii from a luiivcrKo Iho 
independent fnelorH in wliieli may In* rliniiKi»K from observation to 
obnervation?” Wetbiuk not. However luvieU it may lie dosired loRiuUy 
such samples ns parlietilar eroiioinie orsueia! [tnibleiiiM, (lie eorrolation 
analysis, a« n lcelini<|Ui! of te.stiiiR bypnlbeses, Imrdly seems mi appro^ 
prinlc tool. It is true Hint tin* ineelinnies of llial. niiulysiK may be applied 
to Bucb conditions but Ibe re-snlUs appear to be no more tlian abbrevi¬ 
ated descriptions of llK!p>*rfi^'''lf*f (lain. This, IIkmi, seems to be aaccond 
general principle suitable ns a guide fi>r the users of eorrelat ion analysis. 

Taclvuprow, in his Princtpf<« <»/ Ihc. Mat/u niatiVuf Theory af Comlor 
liovfl distinguishes sharply belwecn “Hloeliaslie eomieNion and func¬ 
tional relaliouslnp l)ot\vcDn vari»l>le inagnilvules," Ity fuvu'lional vcla- 
tiou ho means what in ordinarily referred to ns a law, that is, a com¬ 
pletely I’Gvoraiblo atatemeat of qnunlilalive relal ion belwecn the values 
of two or more varioblo rnngnilude.H, so Dial nil lint one being given 
tlint one may be precisely determined. Hy siocluislie eoiinection, ho 
means such a relation between the so-ealled “dependent" variable and 
the “indopoiKlonl” varinblpH Llint when the latter are given, a frequency 
distribution of the former in found to correMpoiul. Tlnr difrorcuec is be¬ 
tween exact value niid a rnugo. of values of varying tlegri'e of probabil¬ 
ity. The complete universe whoBC properties arc sought by I'orrelation 
analysis may bo considered, a priori, as a joint frequency dislribu- 
iion, Bucli as would arise from llie auporpo.sUion of chance perturbations 
upon the forces Belting up n functional relation between a seb of vari¬ 
ables. The problem of correlation onulysis in the apiuoxiinalc dc.scrip- 
tion of that a -priori joint frequency diHlribution by tbo use of coeffi¬ 
cients derived from an empirical sample, wliicb coenicienta correspond 
to the theoretical coefficienta of the a prton diatributiou. Under this 
approach the regression line or surface is an n])proximation to the cx- 
preasion of an imdcrlying functional rclnliou, iicrlurbation of which by 
a multiplicity of other forces gives rise to the joint frequency distribu¬ 
tion. The joint frequency distribution will bo of high or low diHjjci’Hiou 
depending upon tho joint poloncy of the porlurbiiig forecs, its Hyinmo- 
try or skewness will depend ujion their rclativo iioloney. 

Geomotiically, then, tho regression expression may l)o tliougbt of as 
defined by a shell or part of shell in ^i-dimcnsionnl spaco, and the Ihoo- 

•TBineliil,<idby M. KmlotovrtUiii, Wm.Iloago & Co., TAmdon, 1030 , Clinp. Ill, 
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retical data described by the a priori joint frequency distribution aa 
cloud of points distributed around this shell with decreasing density as 
the distance from the shell increases, 

With this concept in mind we may turn to the fundamental equation 
of the correlation analysis, that for the coefficient of dciormination/ 
which in its most general form may be written: 



where has its usual inca?iing and i« tbc moan of blic squares of 
tho deviations of the observed values of y from Dm compiilccl valuc.% 
and p is used to indicate that curvilinear multiple rclatiouH are included. 

It may first be noted that this equation presumes a "least squares^* 
fit of the regression function, for otherwise by substituting Huch a fit a 
lower value of and higher could be found. In the ideal a priori 
joint frequency distribution the regression function passes through the 
mean of eacli array of the dependent variable. It may ]iot do so as to 
the disti’ibution of the observed data due to chance variation of limited 
numbei’S. In pi‘acticG| as indicated by Doan and ISzokiol the minimizing 
of the sqiia]‘ed residuals may bo woj’kcd out by a trial and error ap¬ 
proach, but this approach is subject to our first principle stated above 
that the regression expression must represent a rational hypothesis, 

Although in tho first stages of the development of correlation analyflifi 
it was assumed that the dependent variable iniiHt he normally clis- 
tribiitcd, that has been shown to be unnecessary. Inc!occI| if it were ho, 
then the technique could not be used to analyze the variation of a vari¬ 
able whose relation to other variables was otiier than linear. 

Wlmt may bo said of the re.sidua]s whose mean square is Two 
cases may be considered. In the first it is assumed that the volume of 
data is practically unlimited. In that case it would appear that if tho 
regression expression accounted for all systematic forces affecting tho 
dependent variable, the residuals would form a normal distribution, not 
only as a whole, but in each array. ITor, if all the systematic forces are 
accounted for, then the remaining variation will be due to that complex 
of variable forces we subsume under the term ^^chanco.Theoretical 
analysis and experimental observation seem to confirm each other that 
the variation so produced does tend to take the form of a normal dis¬ 
tribution. If, with practically unlimited data, the clistribiitioji docs not 
tend to be normal both externally and internally it would appear tho 
analysis is incomplete. Either all Die important forces influencing the 

■ From whnL hus boon said abovo it Js |)robably ovidonl (bat: iJiis ^vritor mgarda lha regression 
oquttUon. aa blio roal (undamontal cquaUoii. Bub blila onnuob bo diaouased furbhor in gonoml borins. 
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dependent v«,rialile» Iiavn not I»i>en Iflken into neermnl or the formol 
regrwHion csrpmwiori it»ed dew^ not rtirrc!t«[N;iiul to Ihc true underlying 
functional relnlion. 

In thcBceond cniH?, wliore llu' dala nrc' iw Bliiclcnt and othcra 

have nhotvn, it eniiiiol alwayw he osiM^rtnl tlml the reaidunls will tend 
to form n normal enrve. Jt vt omld npinrar, lintt t'vrr, Hint not only should 
llic RUitt of U\e r<s»idunU he n rotu-nniilaiii of itiinimiaed squared 
rcnidu&lsj hill it Hliould likewiM* lie approximately iu‘ro for each array 
if the. data are not hroken into twi fine elaHrof*, Any eoiiHideralilc piling 
up of rcsidunln ciUiei' in^live or negative, over ronHidernhk'! Kcdions o( 
the rnngoHhouUl Rivnriw to nn^pieion of n»i moneonw reRn«<«ion exptes- 
eion. Tills is probnWy nuwi npl to appear wlien n reeiilinenr relation is 
flssunicd, for it is then one of llin indicutors of mrvilinenr relnlion. 

At nil times we may he guided by roinpulnUon of error ooefTieicnla 
and Lhoir probabilUy interprelaliun. If ilieHnnijile is limiled in volume 
and the chosen rcgrcsnioii expression is romplcx (he remaining degrees 
of freedom inoy be so few os to give n wide range of doiilil for the nc- 
ccpUinco of the rcgrciHtiion cxiin*»‘«ioii. 

Finally we may revert to IVehiiprowV enijilinsm on the correlation 
analysis os a meutis of studying Nloeha.xtie ('onneelioii, i.c. functional 
relation modified by chance forces, niid view the ctirrelnlioii cocflieient 
or cocfTicicnb of determination from Hint point of view’. K the data arc 
not the result of such cloacly coulrollcd expnriinent lliat cliance varia¬ 
tions are greatly reduced, loo high a cocITicicnl hecoitic.w Hiispect because 
it does not leave sufficient room for the play of the chance forces wliich, 
in the abaenco of such close control, our contmou experience tells us 
will be present. 

To BuramaTho; From the fundamental dcfmUiona and nsaumptions 
of bho correlation icchuiquo itappenrH llicrc may bo deduced the follow¬ 
ing criteria tor judging conclusions baaed on itn use eilbor by "flexible" 
or "infloxiblo” metiiodn; 

1, The leosonablcncsa of Ibc regression equation na a statement of 
relation in tho sonso of a working hypothesis or law ns diRtinguishod 
from an ad hoc descriptive expression of a parliculur Bllualion. 

2. The adequacy of tho sample for tho testing of an byiiolbcsia, both 
as respects its size ond the mannor of its selection. 

3, Within tho limit of tho first criterion, the ujiproacli of Ibo squared 
lesiduols to a miiiimuin. 

4. Tho roasonabloncss of tho distribution of llio I’CvSidualH as rcsullr 
nuts of unconsidorod forces. 

B. The reoaonsblenoss of tho moosuro of corrolalion in tho light of 
what is known of possible effect of unconsidcred force.s. 



CORPORATE EARNlNGa ON SHARE AND 
BORROWED CAPITAL IN PERCENTAGES 
OF GROSS INCOME (1918-lOiO) 

By LBiiAND Rdx Hodinbon* 

I N THIS jOTmNAL for March, 1934, and again in September, 1930, 
there appeared articles under the same title whose clmrts and tables 
contained percontagea of earninga for the entire period following World 
War I through 1932 and 1935 respectively. It is now j)o.saiblo to carry 
forward all of these figures through 1938 and some of them througli 
1940, thus giving us nearly a quartcr-century view of tlie ability of 
American corporations to convert the “raw material" of their gross tn- 
coines into the “finished product" of earnings on capital, botli borrowed 
and proprietary, utilized in business. 

For a technical discussion of the statistical methods used, their ad¬ 
vantages and limitations, and of other work in somewhat similar fields, 
the reader is referred to the earlier of the,9e above-mentioned articles by 
the .same author. Here the briefest recapitulation must Buflicc. 

From the standpoint of the investor, the business man, and the bank¬ 
er the crucial question in connection with any undertaking is its ca¬ 
pacity to convert gross income into net profit on capital omployod. Tliis 
capital includes both borrowed capital and share capital, and gross in¬ 
come comprises interest and dividends received and profit and loss 
turnover on securities owned, as well as revenues from ordinary opera¬ 
tions. “Neb profit” as used in Table I and Iho charla, di/fors from “net 
income” in the ordinary sense of earnings on share capital. "Neb])i'ofit” 
as here employed is built up by adding to “no tincomc” (af ter deduction of 
all taxes) all interest paid by the corpora tion on funded or unfun ded debt. 

It is evident that ratios of net profit to gross income (where net profit 
is taken as earnings, after taxes, on all aapital employed, both borrowed 
and share, over the indicated period) are a more realistic gauge of busi¬ 
ness performance than are ratios of net income (taken ns earninga on 
share capital only), With the former, changes in capital structure, such 
as alterations in proportions of borrowed and share capital, do nob di¬ 
rectly affect the ratios of earnings to gross income. With the latter these 
extraneous factors do have n direct and sometimes important effect 
upon such ratios from year to year. In other words, ratios of net profit 
to gross income would appear tho better measure of business efficiency, 
considered of course from n purely acquisitive viewpoint, 

* Nolo; Tho nutliot liaa onjoyod tho aBsiolnnoo of Floronoo Clark Donl of WaHliinBlon, l3.G.| in tho 
BlaUaCJc/il oompllatlons, nnd grAtofiilly naknow?cdgcfl lior prompt flud pal/iflinklng ooopoMlIon whioh 
baa m ads poaa^blo Bolng to press wlllitii a few days of the rolooao of the 1038 Fodorn.! Slnlialleti of Income. 
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* P&ro«iiULK<& q 1 Ineotiv^ AvaMaMA fwi And <U«ridrntlfl RllAr dwluriUm ciX rU Um. 

Kol proFIl h \a^ In the AvniHs eArtifniiM. nllt^r All oprrnKne Ami fillinr pmiM and lAxe^, on nil 
iMpItAl omployccl, Ineludinit eapiul l^oitownd on k»nii nod bIioH fn othor w<;rilLi^ ■ricL profit* m 
bDTovuodliicquIvAlQnl la *noL Income*^ In ilic fomowmly oTripIo)^! M)m« II ti. mnilnicA upiul) 

A(t«r lUduQilon Q( (ARofl, vtUU ft\l InioroKt, oudd«^l \wi\t> In nuMn. Aa prntH«ri(4HvA <d iKitrowod cauUaI 
vary from company lo oompnny, from group to grouPf nhd ovon from yt^r lo yean iBo mlitM togro&a 
Ificomo of net profit In ibU wfifto Imv« mom algniricanee iw» n riio^auro of etBeienpy nml ojirnInR powor 
Ibanrallivfl biiaod upon notinoomo wlilcili U Arbitrarily nffcaiCHl by charigoi In ibo volume and proporUon 
of borrowod funda uac^l in ilia buMut^. 


From another angla It rcqxm wko not lo omit f<u<^h oainiufiM o-s accrue 
to borrowed funds in computing tlic povccnlugo of gross revoiuica com¬ 
ing through in the form of net. Only by taking cavniiips on all capital 
employed can tho long-run capacity of onlcrpriso lo atlrnct and ^Yiaely 
utUizo savings be bested. To the extent lliat rapiUdizntion ns.sumcs the 
form of debt, not income on slmre enpital alone rmiHt re/leel llic upward 
and downward lovomgo cltectH of prior lien fixed cost oapiLalj tluis dis¬ 
torting and magnifying any truo picture of the ability of buhinoss to in¬ 
crease earnings during good times and itn Leiulcncy lo drop thoui during 
bad times. 

Of course, eavningB upon capital invoaled in tho IniHinesH are for this 
Utter purpose a better indication than rnlioH of nob to gross income. 
Capitalization, liowovor, is soinotinics as much a rofiection of catab- 

















t Tlicao flguTDS nro oomputcd trom Slatialics o/7itconie, tiuroAU o{ Iiilcrnnl Hovcnuo. 'Ihoy ItioUicId 
only thosG onlogorios rIvqii in tlio tnblo and oorrcapondlng lo iho oAlcROricM of roprc^DiilnUvo oor[HJrn'< 
lionfi. 

t Thoao figuroa aro bnaod upon nitniyfioa of fAporla of loAding oorporallonii. Bgo Talilu II. 

WJion Lhla nrlioln wonL to proAB, only r\ ‘'nninplo" of llin roprOBonlnllvo ootpciruUunii htul mnjo 
tlioir enmingB figurcA nvallablo through IDdO (Boo Tnblo U). It wns novordioloM connldorcd ndvinablo 
to inoludo intloB Tor Ibis finmplo, Ab IUcbq rAlioa nro not alrlally comparnbto with llioao for Uio InrRor 
number of com panics included In 1030 nnd onrllor yonre, rntlon for Um sanio oompanics an in tUo 10 JO 
enmplo were onlcuInLcd for 1030 > 

lished or prospective earning power ns it is of funds acUiaUy at work in 
tlie business. In view of the devices of modern accounting and the con¬ 
fusion of legal with economic principles in write-ups, write-downs, sur-- 
plus items, par and stated values, there is a degree of arbitrariness in 
statements of capital and in changes therein which does not appear in 
most figures of gross income, despite limitations in the accuracy of the 
latter.^ It is interesting to observe, however, that aggregate capital in¬ 
vested ill corporations apparently not only gravitates toward tlieir an¬ 
nual gross income but tends to vary with it, so that percentage which 
net bears to gross is a very rough indication not only of earning power 
on capital employed, but also of changes therein.^ 

^ Sec LhiB JounN^i,, vol. 20 (Mnroh 1034), p. 43, -wikoro It fe pointed out llml Rrosa inoomo nn ro- 
ported by many corpora Llona Ib mndo uppArlly of notiloniB. 

^ Bog foolnoto2, pngo4B3, of UiIq Jopknal forSopiombor, 1030. ThuA In Iho Mnrcli, lOJ I, Nnlionnl 











































250 


AMEBICAK STATtSTfCAIj ABBOCtATION > 


Tho principal eourco of figurca on American corpornio income is of 
course the annual volume on Stntiatica of Income published by the 
United States Bureau of Internal Ilevonuo. While thcHC statislica are 
by far the most complete and acciirnte available, they arc nevertheless 
two to three years late in publication and throw little if any light upon 
current conditions. Thoroforo, in addition to using tho Icdoral Statis¬ 
tics of Income it haa been necessary to dovelop sericH of coinparnblo 
corporote statistics based upon analyses of theroLurna of individual cor¬ 
porations. 

The number of individual representative corporations wliose pub¬ 
lished reports m ay be utilized lov this purpose is limited by reason of th e 
fact that the great majority of American corjjoration.s have not been in 
the habit of publishing figures of gro.s.s income. However, it lias been 
possible to pick out n substantial number of leading and represoutative 
corporations which do give the necessary data in liicir current reports, 
and to group these corporations into tlic same categories ns tlioso wl)icli 
are presented in the federal figures. In tivia way it ia poasiblo to com¬ 
pare the fluctuations in ratios of net profit to gro.s.s income in the two 
series. Tho results of this study arc spread out in Table I. Tl>c average 
number of represeutativo companies in each group, and the average 
percentage which thoir gross incomo bears to the gro,s.a income for nil 
corporations in each corresponding category, as sot forth in tiio Htatis- 
tica of Income, me shown in Tablo II.* 

The data in Tablo I aro presented in graphic form in llie following 
charts. In all the charts there will be noted a suhnlantial degree of con¬ 
formity in the movemonta of tho ratios of both scries in the luniod from 
1918 to 1938, the latest year for •which complete federal RtatiatiCH have 
been issued. In certain of these groups the conformity is ho close that 


City Hunk XuUer b givou sliowiiig pTtvfiU of loikdlug itinnviinolxiimR tottvDTMlonh for 

1040^ “after dep reel alio n, intereali laxoa ftrvU oUtor AUil refcervo*'' Anti Uto )>eriiciitARQ relurn ou 

"not worlh" for Januory 1 of eaoli your. Tho 1030 ri(turo for "toUil cnanufaQturlnii*' (r fl.f i»pr oculi whlie 
Clio not Co groaa for roproacntnclvo coriJoro lions in *lolal mitnufncturlnK'' Rlvoti iii I'lililo I Ifl 8 jicr cent 
for Uie same yoar Thoofoacncsi^of thcao flgurod la of ooiireoportly colnoidentol. Tlio “per ccril rolurn* 
jilyon in llio Nnllonal City Dank Lollor aLopa up lo lO.fl per cont In while tho nol lo gruM iwr- 
oonlage foils BllRlilly, ■not worth" not having rwoii In tho iiitorval m fast rb groR3 oaniinga. 

* Obvloualyg tho term "ropmontaLiyo" npiiVioo Icsa lo oorlntn groupn than to others. In "atone, cUy 
OTvtl glass," for InsUneo, lhorof\To b\il Uiroo ooinpanies In iho •ropiosentallvo* cnleRory from lUltt lo 
1098 and aonaa(|uontly tho cortcfipoeulonoo oC lUolc rallo movoiuontg lo tUoso ul Iho lualuslvo Rovern- 
Riont group laloasBalleraatory. 

Tn uLllUlng Clio oRtogorJcfl of oorporalions glvoii hi Blntialios of liicoiiio, tho niillior Iisr dlHrarclod 
tlio following! ‘'ftgrioulLuro and rojalod Induslrlcii" (as ooriMmla aeiivity h lujl lyiiirnl of nKrloulturo)} 
**njiaiio 0 " (bocauflo of wido dlvorsfty of non-eomparable aollvicles, aueli m hankiiiK, liimininco, real ou- 
lain, alook-brokJnjii nnd holding ooinpany, Inotudod IhoroIiO; “InuiHpnrlrtlion nnd nlhor puhllo iilHI' 
llBai" "oonalruoiloni" “foTCst produoU;* and ^aaTvioO'Profosaional, ainusoinonts, hotola, aio^" Ills Tigiiro 
foe *allcoTporallQUB'''—holh for roptcsCuiaUvft QOmpanlba and ocyri^inlQ ncllvliy nn h whole, ns roflcoUd 
in StaLlBLIca qf iTiQoma—Is mado up, Utocoforo,. of all Lha cAlogorioa oiaopl llioao oiaIUihI as almva man' 
Honed. 
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TABLE II 

AVERAam NUMBER OF CORPORATIONS FOR WHICH INDIVIDUAL RETURNS WERE 
analyzed and AVERAGE GROSS INCOME AS A PERCENTAGE OF THE GROSS 
INCOME OF ALL CORPORATIONS IN THE GROUP REPRESENTED 


Industry group 

1018-38 

Avorago 

numboT 

1018-38 
Avorago per- 
oontago gross 
inoomo to 

1 grofla (or aU 
corporations 
of group 

1030 
Number 
r opros on- 
la ti VO 
corpora¬ 
tions 

1 

1040 

Number 

corpora' 

1 Ilona in 
sample 

Total. 

187 

11.2 

186 

103 

Mining and potroleum. 

40 

40,1 

3l 

13 

Total manufacturing. 

110 

' 12.6 

122 

78 

Food producla, boverngos and tobaooo. 

20 

8.2 

27 

1 18 

To3ctilca and their products... 

13 

2.7 

13 

0 

Leather nnd ila manulnoturca. 

5 

1 14.0 

0 

4 

Rubber products... 

B 


7 

7 

Fapor, pulp and produoU. 

0 

1 3.4 

0 

0 

Prliitingi publishing and allied Industries,.,. 

5 

3,7 

0 

3 

Chemicals and allied products.... 

10 

2.1 

0 

0 

SLono, oiny and gloea producla. 

3 

4.2 

4 

4 

Metals nnd their products.. 

43 

26,2 

38 

21 

Trade...... 1 

2B 

6.0 

32 

12 


the ratios of net profit to gross income for all corporations may be fore¬ 
cast with a reasonable degree of assurance by bringing up to date tlie 
ratios for individual representative corporations in the aamo categories. 

A word of caution should be inserted here. Any showing of the per¬ 
centages of corporate gross incomo which trickle through into net gives 
us no direct cue to the national distribution of income. Thus tlicre is no 
discrepancy between tlie Department of Commerce figures of national 
income distributed^ and the series here given, despite the fact that the 
former show some 12.7 per cent going to capital in the form of interest 
and dividends in 1938, while the latter indicate that in the same year 
only 2,2 per cent of gross was converted into neb. For hero we are con- 

^ In tho len-ycAF period from 1D2D lo 1038 an nnnunl nveraEo of IS.O per oont of Llio total nalionnl 
“incomo paid out" wont Lo oapilnl n« dividonds and intorcat. Ttio avoraRo annual porconLngo of not iirofit 
on all capllcxl employed lo groaa inoomo for llio eamo porind, for tho cnlogorica of oorporalionfl lioro dcalL 
will], wna 2,33 per coiilj nfCor deduoLion of minua (luanlUioa in 1031 and 1032. For Llio reprcaontaiivo 
ocmpanlca in llio Haino graupa, itio niinual nvorago wna 0,00 per coni> 

Tho porcontnHon arc of oounio not comparnblo:—(1) Nailontd hiooino paid oul in many yenra in 
KToalor than natlonaL Incomo prodxiccd (1030^30 niul 1038), and In llio poriod in question (1020- 
3ft)nearly 28billLopa iTboio WOT 0 paid out Limn prod\iocd by Ibo NaLion‘« onlnTpriRo. 'I'biB 1 b i\ raUcnllon 
of iho hngo Kovornmonlftl doRclta, and tho impalrniQiii of oorpornlo nafloln in iho yeara of deoprat doprea- 
filoni (2) Corporalo groaa incomo Is of courso enliroly clifTcronl from tho not Hgiirca of nalluunl Inoomo 
produced or dlalribulod; (3) NoL proniaon loial oapiLnl employed iiflually oxcec^l Inlorcnl and dividondfi; 
and (4) Tho oorporalo groups analyBOtl are not inoluaivo of all Gorporalions (10010010,3), muoli less of nil 
Amorionn eiilorpriBO. 
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corned witli tho experience and prospects of "going business" iniita 
rather than with the distributive elinrcB of tlie difTcreni factors of pro¬ 
duction in the Nation's oggregato income. 

The payments made by any businc.sB for its raw materials, plant and 
equipment, and other outlays help to inako up tho gross incomes of 
other busiivesees, from which Biein earnings on cajiilal employed. Con¬ 
sequently any ralioB of net to gross which arc built up by aggregating 
the experiences of many clilTcrcnt enterprises must necessarily he less 
than capital's share of the national income ("produced" or "distrib¬ 
uted”), hu8me.g3 outlays and receipts in such compilations being gross 
rather than net items. In other words, it is the nervous system of ac¬ 
quisitive business—profit niargiiiH, iiast, prc.scnL and ]irospocLive— 
which make up our eubjeeb matter. The eignificance of such margins to 
the economy as a whole lies in the effccls upon cniploymoat of labor 
and general business activity exerted by jn'ofits and llic ilnntuations at¬ 
tributable to changing prospects for such profits. 

It should also bo borne in mind that tlic.se pciccntagcs of not to gross 
built up from aggregate figures of tho corporatioiiH in each group, in¬ 
clude deficits incurred by many compauics. Thus in 1038 returns filed 
by nearly 600,000 active corporaLions revealed that nlmo.Ht two-thirds 
of them Incurred deficits. What we liavc here, therefore, l.s an over-all 
performance of certain corporate groups as reported to the. Bureau of 
Internal Revenue. The representative corporations, being gciiorally 
among the leaders in each category, make a belter sUosvin g. 

The following observations now suggest themselves from an exami¬ 
nation of the charts and tables'. 

(1) Corporations ns a whole showed n aurprising degree of regularity 
(Chart I) in the proportions of their gross income available as neb earn¬ 
ings on total capital employed, including borrowed capital, in the years 
1022-20, during which pejiocl such ratio of gross available for neb 
profit kept within 4| to 6j per cent, and averaged about 5 per cent. It is 
significant that in 1928 and 1029 this percontago was only a fraction of 
one per cent higher than in 1922, and was almost the oaino a.s in 1023, 
1026, and 1920, asliglit drop being regislorcd in 1024 and 1027. 

The representative series for nil corporations has shown the same 
broad variations from year to year, but these companies—being in gen¬ 
eral the larger and more successful units*—regiaIcr a higher percentage 

^ Wllilam L. Crum [r Ula Cor'PDTtiCc iSira and Ii!orni?tD Povoir (Utttvi^Td llnlvotftlly VrcB», lOUO) do- 
finoa profll m the Amounl avallnblo for equity onrnliiga nflor tnxoa. Thla dllTorii from ''not jirofit" hero 
uaed by oxoludlng JnLerodt pjiid for liao of borrowed oApIlitl, It Ja of Intorcvil l(i nolo rrofertnor Cnun'fl 
cfiiwsilti&lon ll\at on tUo nver^solciTKO oorlioTAtionB qtd more profilnWo limn mnnll orwj- llowovor, Ibis 
londoncy lor rale of earnlnBo on Hhar-ea lo ndvtinao wltli hIio in aliown to bo truo only when oorfiorAtloiifl 
reportluB deBella aiq Inoludod with ihoso oporallnff in tho blnolc, «nd oxoouLIva coinpanBAllopi la iRkon afl 
QoalT&lboribtknpToBtrobAro.ThoflOBMumplilona bold Boodln tbo prcoont Artlolo. 
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of gross available as net earnings, with a gradual upward trend discerni¬ 
ble between 1922 and 1929, interrupted in 1924 and 1927. The percent¬ 
age was 8,4 in 1922, 10,6 in 1928, and a little over 11 in 1929. While an 
increase in the percentage is shown from 1927 to 1929, it is by no means 
as great as might have been expected, in view of the mounting gross 
earnings in the latter years of the ^^New Era" prosperity. 

Both series dropped sharply from 1929 to 1932 during which years, 
for the first time in the entire post-war period, the Nation^s corpora¬ 
tions in these categories were earning less than nothing, Corporations 
in the representative series registered a marked upturn from 1932 to 
1936-37 in their ability to convert gross into net, while federal statis- 
tios show the same trend. These two years brought corporate earning 
efficiency, measured in percentage of net to gross, to the general levels 
of 1924—though at no time since 1929 have earnings ratios recovered 
the levels and the stability of the 1922-29 period. When the inclusive 
data for 1939 are available a year hence, it will probably be shown that 
all corporations move with the representative ones in registering a rise 
in 1939 to about the percentages of 1935, after the slight decline in 1937 
and the larger one in 1038. 

When tliis went to press the gross and net earnings of a number of 
representative corporations were available for 1940 (see Tables I and 
II). From this sample we gain a definite impression that ability to con¬ 
vert gross into net fell somewhat last year, the first full year of the sec¬ 
ond World War, The similarity of trend for the two aeries during the 
twenty-one years 1918-38 in which performance of tlie representative 
corporations may be compared with that of all corporations in the cate¬ 
gories cited, gives ua reason to expect that the federal figures for 1940 
will show a similar alight impairment of earning power ratios. 

(2) A chief reason, of course, is the heavy iiiciclcnce of rising corporate 
taxation. The year 1940 witnessed increases in tho basic federal cor¬ 
porate income tax rate from 18 to 24 per cent, and the imposition of an 
excess profits tax, The prospects of even heavier imposts and the uncer¬ 
tainties of war and of war-time controls make any restoration of the 
comparative earnings stability of the “twenties” improbable for some 
time to come. 

(3) The dependence of corporate earning capacity upon volume of 
business is graphically depicted in tho charts. Not only does gross in¬ 
come increase in years of prosperity but there is also a ieucleucy, often 
marked, for tho percentage of Lhi.s gross income coming through into not 
profit to rise. The opposite is true in ilie “year.s of the locust.” The ac¬ 
centuated effect Upon common stockholders of these wide swings in 
over-all earning capacity hardly requires comment these days. 
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CHART I 


nATZOB oy NET TROEIT TO OllOaft INCOME 



AAai 10 of J<IT raorir r«irouNr availaizc ra^ luicnn r amb BiriDCiiBl Ar pm viOvLt ail T*fl|j 10 (.bbii i*t€Bwi ro<i JLi 
coBPoiiiiiam ZH all coiii<ittiii iiAi kLiiit ttitouL. 

BAAtioq/ kI* i^narpr lomail ■•^cohc mR aiBBciiMtATivc loRBOr MiOMl m a-vL 
fc^ANiriii AM-Airut, 

CRaiid-bt UftfRoflt rv «R9|I iriCONi ro^ lURAllA MU«li of cQRf OB ■ Kqtvl IRAJIIM I alPf 
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This rough relationship between ratios of net profit to gross income 
and aggregate volume of business expressed in dollar amounts ia visual¬ 
ized in the broadly similar movements of bank debits for cities outside 
New York (line D at the top of Chart I) and the earnings ratios for all 
corporations and for representative corporations. Variations of bank 
debits from a 1919 base are here taken as an approximate gauge of the 
trend of gross corporate receipts/In every year since 1920 upward and 
downward movements of these bank debit and profit ratios series liavc 
synchronized except in 1924,1926-27,1937 and 1940, when the former 
moved up and the latter down, and in 1933, when the reverse was true. 

(4) The much greater severity of the second post-war depression than 
of the first is graphically shown in substantial recovery of earlier earn¬ 
ing power in the one year from 1921 to 1922 as contrasted with the re¬ 
cuperative period of four years from 1932 to 1936, a recuperation not 
completed when the setback of 1937-38 intervened. 

(5) Ratios of net profit to gross income from 1922 to 1929 showed a 
high degree of consistency in Total Manufacturing (Chart I) and here 
as well, the two lines move practically simultaneously, exceptions being 
ill 1923 and 1927. Tor all corporations the ratio was less than 1 per cent 
higher in 1929 than in 1922, the average for this period being about 7 
per cent, with decvooses in 1924 and 1927, Again it may bo remarked 
that the increase in ratio from 1927 to 1929 is by no means as great as 
might have been expected in the boom preceding the 1030-35 depres¬ 
sion, and serves to point out the leaser degree of efficiency than is com¬ 
monly supposed to have characterized industry in those years. Tlie 
plunge from 1929 became even more precipitate from 1931 to 1932 (for 
representative corporations); and in the latter year the two series wore 
close together in the No Man's Land of algebraic negatives^ The re¬ 
covery in 1933 was sharp for both series and continued through 1930, 
though by 1938 the net to gross had declined in representative cojn- 
panies to near the 1931 and 1933 levels, and in all companies to the 
vicinity of the 1934 level. 

(6) Among the other groups given in the tabic the greatest degree of 
stability from year toyearia to be found in Trade, and inEood Products, 
Beverages and Tobacco (CliarLs I and II). In the latter the percentage 
for all companies was practically the saino in 1938 as in 1919, and a 
horizontal line can bo drawn through most of ilic i)oint.s from 1022 to 
1933; while for rcprcsonialive corporations in the sciinc group the 1939 
percentage was not far from that of 1920. 

^ 111 lliQ nulhor'B nrtlolo on “CorpomloEnmingH^ m HiIh JoimNAi., Marcli, 10S<1 (p. *17) it I a puiiitod 
out Ihftt bmik dobiLa for aitlea out«lc1o Now York linvc n oloao rolallonoliip Lo corporaLo ktom cnrninjiA. 
the Intlor ripproximnling oiio-half of tUo former over ft oonaidornblo period of yenra. 
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GHAUT III 

BATIOfl OP NET PROFIT TO GROSS INCOMliJ 
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Corporations engaged in Trade su/ferod nn oHminaLion of their cani-> 
ing povver in 1931 and 1932, but by 1033 had readied the black again, 
Kopresentative companies in tliia group, liowever, showed earnings 
through the depression's depths, and seem to have reached by 1934 a 
fairly stable ratio of earning power lower than obtained from 1922 to 
1929. 

Companies ill tiic Food Products, Beverages and Tobacco group were 
comparatively little affected by tlie depression in tli cir ratios of net prof¬ 
it to gross income. The charts show why nharca in companies of this 
category are some tinie.s known aa "rcsislanceatockH." 

(7) The other group,s show wider variations from year to year, 
though the two series move along pretty well together. Until the world 
political aituation is clarilied and somclhiiig liko stable conditions re¬ 
turn, it will be itnpossible to establish any long-term vipwavd or dowi- 
■ward trends, but tliorc is nothing wliicli gives promise of n restoration 
of the earning capacity of the decade of the twenties. 

(8) Apart from whotever light may be thrown by vesenreh of this kind 
upon business movements in general, it is also of iirncticnl use in study¬ 
ing the performance of individual companies against the background of 
group experience. Any such appliention of thismctliod, liowever, cosily 
lends to unwarranted concIu.sion3 unless the charactori.stica and jicculi- 
oritics of each company arc taken into consideration and llio groupings 
are es.sentially homogenoons in characlor. The varying methods of 
charging depreciation, and the exigencies of inventory profit and loss 
will also call for excrciao of critical jiidgmont. 



SOURCES AND USES OF CORPORATION FUNDS* 

By Arthur B. Hbrsby* 

Board of Oovernors of the Federal Reserve System 

T his papbb outlinea a method of analyzing a series of ycar-cnd cor¬ 
poration balance sheets in suoh a way that changes in all asset and 
liability items are viewed in relationship to each other. Such an analysis 
is particularly helpful in illuminating the effective causes of changes in 
cash holdings and indebtedness of the corporations studied. 

Increases in assets may be said to involve i/ses of funds by a cor¬ 
poration; increases in surplus or liabilities reflect and identify 
of funds. Thus, capital expenditures and the accumulation of inven¬ 
tories may be said to be uses of funds; among sources of funds are cur¬ 
rent earnings, short-term borrowing, security issues, and also drafts 
on cash, for the decrease of an asset may be regarded as a source of 
funds for expenditure. 

The use of the term ^^funds'^ does not imply an attempt to reduce 
corporation accounts to a ^'casli-flow^^ basis. As used liere, ^^funda'^ is 
merely a logical construct: “that which is debited and credited.” 
Starting with tlie balance sheets for terminal dates and the income 
statements that constitute the final product of the accountauUs’ work, 
the analyst works back to a balancing sot of net credits and not debits 
for the year, each item of which is to have some economic significaiioc. 
In this process he eliminates some inter-account (“non-cash”) credits 
and debits made by the accountants. He may combine accounts, or 
shift them—with signs reversed—from one side of the balance to the 
other. It might be poeaiblo to trace the component parts of an adjusted 
“net source of funds” item back to their origins as credita paired with 
debits to cash, with debits to accounts receivable, or with dcbils to 
other accounts,^ but in the balanced statement for a given period these 
distinctions are obliterated. A net “source of funds” in any one category 
merely implies that all other categories show a combined net “use of 
funds,” in the sense indicated, of equal magnitude. 

The adjustments made on the year-to-year changen Lii balance Hheot 

* A paper prcaotilcd at lUo 102iid Annual McotlnR of Iho Amomnu ftlaliRllcnl Aortociaf-lon, 

Doaombor 38, 1010. 

^Tbo-wrllor ban bail ibo aibrnilMinR nBHiflljuion ol Cloorpo V. IlUobinRR niitl VUlward Udomlcbi. 

* For Qzamplo, it aouroo of fuiulu (not oiihjcot lo ndiU-iLjucTil} from Btonk inniiiuiro in n innrRar 
migbb bitvo oriRinnlcd wllli a doblL lo fiicd naaola for proporLy rin<iiiirod. ARaiii, a wovirro of fiiiula from 
Jnvonlory liquidation inay bo Imocd back lo Llio ozocM.a of doliJla lo ooal of rooiIm bdIiI f/or iiivdiilory 
paaalnginLo snloa) over arcdlla lo onsli, noaounla payable, dcproclnlion reserve, olo. (for Jiinloriithj labor, 
and other oosta charged lo inventory), Dobila lo coal of gooda aold aro alriolly iinn-Quab cuLrirui» deter¬ 
mined porhnps by post almrgCfl lo luvcnlory, but not by any oUrronl criali or rccolvnbloa Irnnanolloiu 
witb outaldo persona. 
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items are determiijcd solely by consiclcrntions of usefulness for analysis. 
For example, a decline in capital stock tlmt resulted from restatement 
of par value ia to be adjusted, for obvious reasons; the apparent negO' 
tivc source of funds in this account is to be cancelicd oft against the 
apparent source of funds in surplus. Similarly, all dec]inc.s in net fixed 
property account that resulted from clobils to surplus or to profit and 
loss (writedowns and depreciation charges) ate to bo adjusted, so tlmt 
the computed net use of funds for fixed assets ("capital oxpendituros”) 
will bo on a gross basis.^ Tilts procedure re.sls on n judgment tlmt gross 
outlays for plant and equipment arc a better datum for economic annly- 
ais than unadjusted changes in net property account. So-called "con¬ 
sumption” of fixed property, as measured by the accountants’ straight- 
line original-eosfc depreciation, is not closely related to real losses of 
productive power tlirougir wear and tear and obsolcficcnco, Tlieae aro 
but two examples of numerous judgmonlB that must bo made in de¬ 
veloping any set of Bonreo and lusc of funds iLcms. 

Charts I-VI relate to combined sources and u.scs of funds of 58 large 
companies in six industries: steel, petroleum, nutoinobilc.H, machinery, 
rubber, and tobacco. This group of companies constitutes about one- 
fifth of all manufacturing and mining,* but is licavily weighted with 
producers’ goods mannfacturcra. Tlio financial Htnloniont^ used aro 
those publialiod in Moody’s Manuals, which in many cases give a great 
part of the information available in stalomcnts filed with the SEC.' 
The computations made aro eubjeeb to continuing revision. The period 
covered is the ten years 1030-1030.* 

The reader should bo cautioned that combined figures for a group of 
companies may not always reflect Iho actual behavior of individual 
companies. For example, in a sample of hvo companicB one miglit liavo 
drawn down cash to increase inventories while another reduced inven¬ 
tories and retired debt; the inventory changes might wash out in com¬ 
bination, leaving a reduction in cash against a retirement of debt in the 
sample as a whole though neither company had drawn down cash to 
pay debts. Conclusions must be checked against components of the 
sample. 

• GtOBft TfllUieftprol io tlctiTDoliiilon, aioi, iWiiilk not vfWk TimpDCil lo bmitib tdMUqiI iipoii BOiRppnao 
or (liBpasal, 

■* At tho end of 1033 folnl newoLa of Hio 69 oorporjilloiia 1^•oro $11,207,000,000, tliofr InveidoriM 
$1,7^,000,000 null IViolr otiali nnd murkoUblo BoaiirUlcM •1,216,000,000. AI llio end of 10137 ibo cor¬ 
responding nguros wore roflpooLlvoly 112,110,000,000, |2,003,000.000 nnil 1017,000,0(10. 

• lUvcn with IbJfl Inrormnllon, II Iiqh noLnlwiiys boon poulhio lo mnVo nil niljUALinoiits llioorotlonlly 
oallod lor, Sonio adlujilniontB have boon ostlmnlod. Fow AclliwiTnonta of Jons tlinii $100,000 bnvo boon 
matlo, oven ivhcro the dnln permlLled. 

• Piellmlnikry Ogurca for lOlO aro niso shown In Iho ohnrU, 
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GHAUT I 
USES OF FUNDS 
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A. CAPITAL EXPENDITURES 



0. NET NEW INVESTMENTS 



(a) The largest category of use of funds, on an annual basis, is usually 
capital expendituves^^ (Chart I). Tliis serica represents cxpciuULurGa for 

land, plant and equipment, less sums realized upon scrappnge or dis¬ 
posal.’ The figures show a oharacleristic business cycle pattern similar 
to that of net earnings (the total bars in Chart III), tliough with some 
tendency to lag in early phases of recession or recovery. 

(b) ^^Net new investmenh^^ refers mainly to net now investments in 
securities of affiliates, whether carried on the balance sheet ns invesU 
ments or distributed among other accounts through consolidation® 
The economic significance of this category is not clear-cut; in some ro- 
Bpects it may be assimilated to capital expenditures, in other respects 
it is a negative of long-term finance, 

» GompuLcd by likkinE ohcinROfl in not proporLy aoDount nad ndliintlnR (U \ip\vu«U (ot dcptcolftUon, 
Joplolioii nntl nmorLlifttion oliorKCO credited lo groBH property or tloprociivti<iii r^'iorvcn (uililiurt iiIho, 
(orFomo companicH, chnrgc’i for notiml oiiduyn -nfl for ojl-rioUl davolouinont— wliloli oilier ooinjuiiilci 
onpitnllio fmd ninorllzo), (2) npwiird/i for vritedoivrii) or IrwHoo olmructl Lo fnir[iluh, luid (H) dinvinviirdji 
or upwcTda (or oUanRea icawlUnK from moTRoifi nnd coiiHobJiaioiiB nml from rrein-‘lirioiUions ol ahhcLs. 

“Compxilcd na Llio ohnngc in Acoounlfl roprcaoiitiiiff non-eiirrent invi'.HliuriUfl, adjiiHlod iipiuinln 
for aroounia pnld (in ocali or Block) In aaquiflilion of now DubBidinrioa aoiifiolidnlcd, mid for wrilodowriH, 
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CHART II 
UHEa OF FUNDS 




(930 193( 19M (935 (934 1935 (936 1937 1036 1939 1940(P) 


(o) FuniJa uacd "to increase inventories^ (Chnii II) nrc of ion of ninjor 
importanCQ in short periods. Even on nn annual basiN llic vurinlions arc 
eometimea much larger than llioso of capilal expciKlituccs. Unliko 
capital expenditures, tlieso figures nro ncgnltvc in Homo yonrs, The fig¬ 
ures correspond to yearly cliniigcs in book value of inventory n.9 com¬ 
puted by the coinpnnic.9' nceoiinlniits.* Since usual methods of inven¬ 
tory accounting allow the whole inventory to ineroivsc in value when 
costs rise, and vice versa, this scries does not ncce.s.sarily represent 
changes in physical inventories, Tho figures ns charted show a great 
volume of funds realized from inventory liquidation in 1030-1032 and 
in 1938. Especially in the earlier iicriod, this reprcaontod only in part 
the liquidation of physical invcntorie.s. Other inolhodH of accounting, 
by imputing leas decline in value to tho iiivontorie.s on liand, might 
have shown part of these funds as comiug from current up.t earnings. 

* Minor ii())ualnienlfl nro mndo for yonr-ond wiitedotriii wliero tlio ciMit nllowr Tit oitniMi wlioro tlio 
1 b proauTned to^iavo nfloolwJ tmlIncome nnd Invoitlory olmn^oln Hin followlnji yowr, ndltiaL- 
TOonU arc m&dQ ott iboae as ■woll, Tho iwulla eerroapond lo whal wouUl bo lound IT Vbo com- 

pan[e3 followed tholr uaual lavenlocy acoovuiUng prowltiree consUlonUy b\il VfilUoul maVing wtUe- 
dowpB, AdJualmeoU are oooOBlonaUy made In oonncoOoa wUk canflolldnltotis. 
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CHART III 
SOURCE OF FUNDS 
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^ADJUSTED 

(d) A fourth use of funds, ''/o incvca^i^ receivahlcs^ c/c.” (Chart II), 
represents the yearns change in book value of receivables and inisceh 
laneoua current assets.^® From 1934 on, the cyclical movements in this 
series—so far as they arc observable from yearly figures—seem to lend 
the movements of inventory changes by some fraction of a year. 

(e) Turning to the flows of funds classified as sources, the largest on 
the average is ^^undi^trihuled income, gross^' (Chart IIIj solid bars). 
This is a single summary figure for current earnings less costa, cx])enscs, 
and cash dividencla.^^ It differs in one important respect from the or¬ 
dinary accounting figure of net income less cash dividends paid,^^ Be¬ 
cause we disregarded capital consumption in taking a,a a use of funds 

No ndJuflLmont Is mnilo for bad dobL ivrltc downs. All Addilloim |o tcoolvcvblcn aro nnU'CaHli 
IrnTiflnolionsi A wrllctlowii inoroly nidioalcfii pasl facto, Uinl Huoh nddiLloiin hiul xirovbiiijdy bcoii cjtcph- 
bIvo, (Sqo foolnolo 10.) 

Inn dolnilcd nimlyHlH tho pAymoiil of dividoridH hukIiI bo IrcnlrU nn n Roprirolo n-sn of fiitidH. 'rolul 
flolcs inIgUl even bo given oa n aourco Itoiu; doaIs ond cxpciiHcpi dcduolod In Arriving nl not iricoinn would 
tlioii bo givon on ono or moro uao iloms. 

Ollior minor dllToroncoA reaiilL from AdjufllmonLs for wrilcdowiia, cnpilnl gains or Iouhoa, olo,, In 
connoflLion wilh counlcradjuaLinonlfl on oorlaiii naiol nnd liabilily ACC4ninr.s. 
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not the expansion of net dcprcoialctl properly but Lbo aebual expendi¬ 
tures on plant and equipmeut, ^vc now disregard eJuirgca ngaiust income 
for capital consumpLion and lake net income! before Llio nccouiilanta^ 
deduction of depreciation, an a fiourcc of fuiida. 

Since dividend payjnenla are more HUl>lc I ban net innoino and 
changes in dividends lag boliind olmngea in ineonie, ^huidiHtributed 
income, gross” generally allm^ more rapidly during the early plnvacg of 
recesaion or recovery lluin does net inc'cime (l)(‘fore depreciation). Tlio 
undistributed profitfl tax impoBcd in 1030 luid virUmlly removed in 
1038 jnduonced llio liming of dividend payinenla and largely explains 
the very email gain in undielributod income in 1030 na well aa Lho mod-^ 
crate size of the drop in 1938, a receSHion year 5n which dividends were 
sharply reduced contraiy to usual cxpcclaliona. 

(f) Another source item, funda oUlained ^Uhroughiuaxadcin accoimfa 
payable and accrued liahiWics, ctc.^ (Chart IV), repre.KonLs the year's 
inaroaeo in Buch current liability accouutH tw trade payable^, accrued 
or resorved-for taxes, iuLcrcat and payrolls, and dividcnd« payable. The 
yearly figures have a cyclical pattern of clmngo, from 1034 on, very 
much like that of ‘^funds used to increase veceivablcH” (Cluut II). 

(g) Three of tlio aource^of-fuiulfi catogori(‘H may bo called 'Tinancial 
sources.” Two of these, bUowu in Chart IV, may alno bo oallod ^'external 
Bourcce,” The fii'sb of iheso is '^fluids obtained llirough fihort-Lorm bor¬ 
rowing,”^* Except in 1037 and 1038, lhc«c 68 curporatioim a[)]iavcutly 
accoimtcd for a rather small part of the important chniigc.s during this 
ten-year period in banka^ ehort-turm commcrcjal loans and upun-nnirkot 
commorcial paper. 

(h) The second ”oxternal” source of funds, ^Uhrough issuaiice of 
secunties and olher long-krm honoming^* (Chart IV), iucludcR common 
and preferred stocks, bonds, and term loans.'^ This seiies sliows a ralhor 
different cyclical pattern than the other aeries in Charts I-IY. First, 
unlike those Berics that relate to current nascLs and liabilitica, it has a 
fairly smooth broad a weep. Second, it tends to lag behind all the oUier 
series. However, the lag at 1037-1938 is perhaps exaggerated by the 
chart, for the 1038 figure includca a single $100,000,000 bond issue of 

>• Camrtilod by iRtlnK yanrly olic^nsoa In no(.«« fuvynblQ uUovfn m burreni UnWliUc*, niul ndiuaUug 
U> e^oludo iopK-korm debt Uamfl plaQod nmanK qutrcia llnblllUM oa nit|troAQb mRlMfKy. 

'»iBauoa In oiolmnao for nMqUi or (la Uaiiua^ ura Incliulod but iluok dlvldcndu ftrn oicobidcd. All 
rAdempllonfl and r&pii roll nan nro Ink on a 4 dodualluun (wUaUior ur nut auQurUiw roiiurolnknoU wore ro- 
tired) by yalng BUob aosol aoeoimla lia lrafu»ury alook In Ilia ooinputAUon. 'I'lia flRurns nro put on n. vnluC' 
resolved mill or Ikno pnr'vniuo baalsi b-o fnr fui lliodnln porinll; l.n.t nfliiialiuontn nro nmda nKnlnat mirphw 
and unnmortUod dobt dfaqouni to rofloot promlunu, fllsoonnU 4ind oxponao of iMiiniico, nod rcflUtlomont 
of oomnioik atook vulun. If oabIi Hm boow oArmurkod for aoourlty ro^lornption, rcflonipLloo /« rogArdod aa 
Uklns plAoe nb Ih&b Ume, 
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CHART IV 
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G. THROUGH SHORT-TERM BORROWING 



H. THROUGH ISSUANCE OF SECURITIES 
AND OTHER LONG-TERM BORROWING 
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U. S- Steel which under slightly different circumBtaiices might have 
been offered in 1037. It is noteworthy that sunia used to retire ]iidcl)tcd- 
nesa and preferred stocks over the years 1932 to 1935 were about two- 
thirds as groat as the net amount obtained from security issuance and 
other long-term borrowing in tlio following four years, 

(i) The third '^financial” source of funds is drafls on cash 

and liquidation of markelable securities*^ (Chart A positive figure 
hero means a decline in an asset. The data for individual companies 
show more scatter in the size and direction of yearly <*liaiig(‘s in (*ash 
and equivalent than in jmictically any of the otlier sources or usrj 
funds categories, but a definiLe piitU'rn emerges when a sizalile sajuphi 
is built up. The 58 companies comljined n^duced their cash and eqiiiv'U- 

** Caali and innrkolnljlo HcourllIcA Imvo liccn oombincil in llio olinrl for Mimplicily'n ihnro linn 
bcenaomo tonclonoy einco 103*1 for Uumo ooinpfinicfl to flliifl from mnrkclnljlo HcoiirilicH lo c/ui}i. 
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CIIAIIT V 

Bounces of funob i 

MIUKJ I. through drafts- on cash and 
ooSo liquidation OF MARKETABLE SECURITIES 

1 

J. HiSDElLANEOUS^ANO UNCLASSlFtEOH 
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lent in cvory yoarbuboiio x\p bo 1037. Itia clcnr that Ihcnnonoimc prob¬ 
lem of ^^idlocaeU^* is not a problem of etwh in Uic liMids of large manu¬ 
facturing companies. However, drafUi on ciwli wore rolaLivcly sinall 
until 1937; in no year botoio 1937 dkl the not toUl change in cn.sh and 
equivalent on Imnd exceed 7 per cent, Over the wliolo poriotl from end 
of 1929 to end of 1039 there was a not incrconD of about SflO,000^000, or 
0 per cent. 

(j) Finally, there nro ^^miscellaneous^ and ^uiiclamfiaP sources of 
funds (Chart V), The ^^iscclInueouB” Bourecs incKido a few largo spe¬ 
cial rcceiptfl such aa refimdg of taxes paid in csarlicr yearn and advance 
payments on certain long-term contracts, The reasons for rvn ^hmclassi- 
fied” category are (1) lack of sufficient footnoto information in the fi¬ 
nancial statements need, and (2) fcho desire to keep llio other categories 
as clear-cut as possible and to avoid setting up a muubcr of BiniiU 
miflcellaneouB categories,'® 

Tho MnolEUfiiried cliun tofl&olB QDfUln (n ooi^tlriAonoy nurpluH In 

tnlaofillftTkCOAia iron-DurroTit wid llnWllllos. 1riorDAi>M ftiuV dporoutra in oonllnKcnoy Tcaorvwi in 

of>Tl&in WBW itIhIU bo niicoAtwi Tn&pDOiivDiy M nddlilonitl not inoomo md its upward niilwuUnunUi nn 
Dhn-QKea in rtaaet noaoiinUi wrilloTi down to roaorvM. Timro otjocllona to llib jiroecduro, pnriiy 
ariBlnR from lack ol dnu, Vor ozample, U la undealrablo lo adjiuil Die o^mngc Iti rocoivAbloN, eny, upwArd 
in one yoar onions counloradjuslnionU downwArd oaji bo iPAdo in prooodm^ ycAM wlion llio Bal<» ^^'o^o 
mnde wbiqh lator proved iinoollooLlble; othonviaoan unreal upward blu would bo kIvoa lo tie oumu- 
lalod neL olianje in reoelvabloa, (A not oHmI of suoh upward and downwarci AdJaitrnenla on rooolvftblw 
would probAbly "bo lo reduoo llie epparonl aoiounl of liquidation for 1033 aliown In Cbarl II,) 
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CHART vr 
SUMMARY 
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The series reviewed raise interesting questions of classification and 
definition, They are also interesting as sample indexes, even though 
they my be unrepresentative of larger aggregates. But tlieir chief in¬ 
terest lies in tlie composite picture they yield, an objective bird's-eye 
view of the process of corporation financing at work. In Cliart VI an at¬ 
tempt is made to aummarize this composite picture. 

Tlio upper part of the chart show.s tiie net total of funds used each 
year for capital expenditures, now invc.stmcuLs, and inventories, Tlio 
second part shows the not total of funds obtained from accrued income, 
from chaiigc.s in accounts payable Ic.ss accounts rccisiviiblc!, and from 
miscellaneous and uiicla-ssifiocl sources. Thw rouglily approaclics a 
cash-basis” total of fiimls from current operaLions. The bottom part 
shows the net total of fuiuLs obtained from "financial ”.sourcc.s, 

financial operations of these 68 corporations during tho years 
1930'1939 seem to exemplify three principles. 
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I'irel, that net muaiicc of securities «mt olticr Icmg-krm lorrovdng bears 
no simple rclafiOJwAip— eiVAer os to amounl or limhig- lo capital expendi¬ 
tures and net new vwalfncnts. Olisrrvo llic inrrwiKc in onpitnl expendi- 
liires from 1033 lc> 1035 and iVic wU'ndy rftU‘ of not liquidation of long¬ 
term finance in llioao years', and lire rint* ami full of cainlal expenditurea 
from 1036 to 1038 and the nlcady increaKC in new long-term financing 
in Uioao years. In all of tlicsc yearn ciirn-ni. eiiriiiiigs provided much of 
the fundfl needed for eapilal cxppudilurts. Tim need lo draw on finan¬ 
cial flourcoa developed in proportion not to ('iipitni exponditxiTo.H tliem- 
BolvoH, but to the oxce«j) of capital expendilnrea and inventory expan- 
Bion combined over fxindu retained from carningn. And long-term bor¬ 
rowing \vn« only one of the available financial Honrcca. So far aa largo 
manufacturing corporalion.s during lliia period were concerned, Lho 
notion that now capital issnc.s aupjslied nn index to fixed aswet expansion 
had no validity. Tlio term "iMauca for now capital” abowld be used to 
refer to "capital” only on the. liabiltC]/ side of the Imlaiicc sheet. 

Second, l/ial short-term finuneing toith notes payable or by dram7tg 
doum cash or equivalent louts to act as a cushion to nbsurl.) for a while an 
increase in funds needed for fixed or working awset exjiansion or renewal 
which cannot be met from currently retained cash rcccLpla from opera¬ 
tions. The short-term financing of Ihcs^c coinpaiiioK in 10v36 and 1037 
is a striking example; n number of Ihofic coin panics also did more, short¬ 
term financing with cosh and cquivalcntin 1034 Limn in adjacent years, 
1034 being a yoor when their requircmonla met from financial sources 
•were greater than in adjacent years, Hut after a period of heavy uixort- 
torm financing, a reaction tanda to set in. Ohsorvo the liquidation of 
short-term finonco in 1938 and 1030, and also in 1036. 

Third, that long-lcr7n financing comes into play only as needs for funds 
persist or expand beyoiul the capacity of short-lcnn fi^iancing to protnde 
for them, or else as corporalione find it desirable and possible to fiiiance at 
long-term in order to strengthen their short-term position. But with long- 
term financing, too, there arc incentives to liquidate debts when funds 
are available for the purpose. Observe the liquidation of long-term 
finance in 1932-1935. 

Conclusions from the sample data for this period do not Kccm to bo 
accidental; data forsubgrouirs of this aamplc also show IhcHC Htatislical 
tendonoies at work, of courso with due oxcoptions.” How far tiicso gen¬ 
eralizations may bo applicable to tho financing of compaiiicH of lesHor 
financial standing than thcBo or of companies in olhor fields of bviflincsa 
remains an open question, 

** DutLog a patlod, ol aubaianilal ptlca or Ua Inaroaaat, oo/porAlIpna may ciporionco a conlinvioua 
pienun io inoTeaae vheit ouh balanaM. Tlila woulU rwiulra aomg nioUinaaUon of llio "iinpaol-oualilon- 
tog vi»w o| obangaa In holdlnga dovolopod In tlila paper. 



THE VALIDITY AND SIGNIFICANCE OF 
MALE NET REPRODUCTION RATES 

Bt Robhut J, Mydrs, Social Securit'i/ Board 

A NALTBEB of roprodvictivity commonly utilize the female net re^n'O- 
l\^ duction rate (or else the ^^intrinsic rate of increase^^ determined 
therefrom). There is calculated the number of daughters that 'will bo 
born to 100 females who start life together and are subject to specified 
fertility and mortality rates. Instead of relating daughters to females, 
there might just as readily be computed the sons that will be born to 
100 males.^ Although at first glance it would seem as though rates for 
men are without meaning since women actually bear the babies, it 
should be remembered that where there is a mother, there must also 
be a father. Of course, one man could be father to several babies in a 
given year, but on the other hand, one woman could give birth to twins 
or triplets. This paper will first examine the theoretical aspects of male 
versus female net reproduction rates and then analyze actual data for 
the United States.® 

Digressing a bit, it may be pointed out that the usual definition of 
the net reproduction rate for women may be, and in practice usually is, 
modified somewhat in order to facilitate calculation, Instead of using 
age-specific birth rates based on female births as called for by the defi¬ 
nition,^ rates based on total male and female births may be used. The 
necessary adjustment is made by multiplying the sum of the products 
of the age-spcciflc birth rates and female survival rates by the pvopov- 
tion of births that are female,^ In actual practice such total agc-specific 
birth rates are often available instead of the female age-speoifle birth 
rates required by the definition. 

In a theoretical stationary population, although the agc-spccific birth 
rates for men (paternal frequency by age)^ differ from those for women, 
the two net reproduction rates will always be the same. However, be¬ 
cause of varying sex proportions at the reproductive ages, actual popu- 

* Thlfl dovJcQ waa ilevdopcd by Profcaaor B. I, Quinbol (aeo KucjzynakI, Robort II., F^riilHu and 
Afprodrfcfi'on, p. 3G). 

* Kuozynskl on pp, 30-38 of FotIUHh and Reprodticfion QnlaulQtoa roprodualJon ratca for bolL Boxes 
for Franco and moVos aomo annlyaea ol ilio dlfforonoo betwoon Hio two mica. Ilowovor, an /ar nn tlio 
aulbor knows, tbo llicorolioal napoola of Ihia subjoot na well as ila appllcalloii t.o Unilod Blnlos dnU 
Lovo iiovor boon fully oxmnlncd, 

< For an iHualratlon of tlio llicorotloal molliod of calonlnliiiR not reproduaiton ratca, hCo Dublin, 
Louis I., and Lolka, Alfred J., Ltngth 0 / Life^ p- 216. 

* This proooduro is followed by Kuosynskl (sco footlloto 2). For nn analysis of tlio nacurfloy of tills 
approximate method bco Myorn, Ilobort J., ''PopiilaLioii, Birth, and MorlaliLy 'rronds In llio United 
Btatoa,” rmusacifoiw of the Actuatial Sacitly of America, Yol, XTA» May lOiO, p, 10 L. 

^ I.Q. ratio of births to fathers of a eiven ago to total number of men of that age. 
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lations frequently Rive ilifTcrent vnlur^a when depurate eakulnLiona ara 
made, If there in n temporary exem? of fernali<d at the reproduetivo 
ages, ngc-«|jeeific rnle^i and the net roproduelion rate calculated 
for women will be relatively low m rnjnpared with Ibofle eonipulcd for 
mcu. For example,« pakulatioii roveriJig llin experienre in France dm- 
uig 1020-23 gave a net re|>rndiieli(»ii rale cjf 07.7 for women and 110.4 
for men,* This large difrcreiice is r<>fnlily explained by the atnalier num¬ 
ber of men in the. reproductive nges ns n result of llu>. ravages of the 
First World War. It la not always lunidUiIe to say wlietlier in a given caao 
men arc over-rcpreaerrled ur women under-repn-.'^enled in the. iropula- 
lion (or wee acm). Therefore, il wu'ina that eoiiHideraliou might well be 
given to the ponaibility of uaing the iiiali* rate na well na the female 
for nn index of the “inlrinHie rale” of popidnlion growth. 

One cause of difTcroncoK between ibo male nnd fcinaln iiel roproduc- 
lion rales os calculated for n given pupnlutioii ia a lark of balance be¬ 
tween tho sexes at Iho roprodiicUvo ages. 'I'wo waj’.s llmt Ibis can 
occur (or appear to occur) arc Ihrough iinmigraiioa and through mis¬ 
statement of ago in ccuruh reporting. The folhiwing diKCUKHion will ex¬ 
amino tUcso two factors, using as n base, a by p<ilbe,lieal stuticHiary jiopu- 
latioii resulting from 100,(100 female birtlis each year in the past. 

Table I shows the effect of excess female iinndgralion (namely, 
10,000 aged 20 in each frrturo year) on llie enleulaliui net reproduction 
rate based upon tho asaumplion that Huh influx Ima no efTect on the 
number of births. This la quilo ponsiblc, ainco tho total male population 
is not changed, so that tiro total mimbor of marringeH and hirlliH might 
conceivably remain as before. Prior to immigration, it Ihih been assumed 
that the birth rate set down in column 3 would bo in clTcuit so that the 
number of births would bo ns in column 4 . TbOTC rates were so selected 
as to result in a not reproduction rate of exactly 100, 

After 30 years of immigration, tho age distribution of Ibo female pop¬ 
ulation is os shown in column 6, The ngc-spccific birth rates at tliia 
time are obtained by dividing the births of column <1 by the larger popu¬ 
lation of column fi and result in a net reproduction rate of only 01.3. On 
the other hand, in such a population tho net vcprodviction rale calcu¬ 
lated for men would have remained at 100 llu'oughovjt the entire period 
rather than decreasing steadily as did the female rale, If the excess 
female immigration were to cease and the number of birtlm cotvtinuo 
constant, the female net reproduction rate would grailually ineveaso 
until after another 30 years it would again bo 100, In this particular 
instance tho male not reproduction rate seems to be the more roliablo^ 

* Boe foolnoto 2. 
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TABLE I 

EFPECT OF IMMIGRATION ON NET REPRODUCTION RATE OF STATIONARY 
POPULATION* WITH ASSUMED AQE-9PEC1PIC BIRTH RATESf 


Age group 

Ui 

Frior to Immigration 


Afior 30 yoara of ImmlKrallon 

Women 

(2) 

Birlb ralot 
(3) 

Women 

(B) 

nirllv tnle) 

(fl) 

15-10 

457,285 

52 

23,770 

457,266 

62,0 

20-24 

451,278 

130 

66,000 

500,002 

117.1 

25-20 

443,780 

120 

63,264 

402,580 

lOB.l 

30^4 

435,036 

80 

84,861 

483,542 

72.1 

85-30 

420,307 

00 

25,684 

473,286 

54.1 

40^4 

415,333 

20 

8.307 

401.006 

18.0 

45-40 

401,224 

1 

3 

1,204 

446.341 

2.7 


Neb raproduotion rato, prior to immlgrallonV ^100.0 
Net reproduolloQ rata, after 30 ycara of immigration’** mOl.3 


* Daaed on U. White Fomalea t020-31 Table. It ts aaauixicd that there nro 10^000 (emale Immi¬ 
grants each yonr In future (all at age 20). 

t These rates aro arbiLrnrily sot down and apply prior to immigration. 

t It Ib nsaumed that the number of births by ago of mother are not changed by the female Immi¬ 
gration, 

11000 limes oolumn i divided by column B. 

If Obtained by oumulallvo mullipJioaUon of columns 2 and 9i Llio result bolng then multtpllod by 
.4804 (bho proportion of girl blrtbs based on a box ratio nt birth of 106.0] and illviclod by 1|000,000. 

** Obtained by oumufativo multiplioailon of columna 2 ond 0, iho reauU being then muUJpIlod by 
.4804 and divided by 1,000,000. 

but of course it is recognized that excess male immigration would pro¬ 
duce exactly the opposite result. 

Similar to the effects of immigration, the ravages of war in depleting 
the ranks of the young men could have the effect of producing a rela¬ 
tively low female net reproduction rate and, correspondingly, a rela¬ 
tively high male rate. After conditions had had a chance to stabilize, 
it is quite likely that the two net reproduction rates would again ap¬ 
proach more closely. 

Table II deals with a stationary female population in which there 
are assumed to be certain arbitrary biases in the reporting of ages; how¬ 
ever, it is hypothesized that there is accurate reporting of the ages of 
mothers in connection with the births. In accordance with United 
States population characteristics women over 30 are assumed to under¬ 
state their ages (10 per cent of those in each quinquennial age group 
understating by 5 years and 5 per cent undorstaiing by 10 years with 
the other 86 per cent correct), while those under 20 are assumed to 
overstate (10 per cent overstating by 6 years), with tho.se between 20 
and 30 reporting correctly (or with counterbalancing errors). A sot of 
assumed ^'truo” birth rates has been selected to apply to the correct 
ages of women, namely the same as in Table I. The application of these 
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AMKIUCAN HTATimcAt- ARaoClATIOH- 

TAni.B II 

BFtWCT OK fllA 8 IJf nEroUTINO (IT AHK* r*N NKT nKrUfilWC-rH^N KATE 
OEEVATIONAKV P<iri3UTIOS1 WITH AWUMIU) 

A(iEJ»l’J«;iHC HlUTll llATK^il 


Afici mmp 

ift 1 

Rrmjp j 

' 

j 

1 

XViTnir-it in 
f|tr«iip birbjA.t) 

•lUilWricd* 

IhR (41 


IsirlV^a j 

ih If pnihid 

birlh raUC 

Cl) 

Taldp 

m 

.1. 1 

id 

(61 

(0) 

10-14 


i 




16-19 

167 

h2 


467 

62.0 



MM 


AIH.TKH 

IM.J 

25-ai) 

lia.TiW 

yiii 

M/2M 


101.7 

30-34 




iru.fwi 

80.1 

36-30 

*W,307 

m 


421.cm 

00.a 

40-44 

416..U1 

20 ! 

W.3W7 ! 


20.1 

46-40 

401,221 

a 

1.2M1 

370 .an 

3.2 

60-61 

m»7i0 

— 


i 

— 


NbI roproduel^ou w(e, no blwif«100.0 
Nol wilh »w;v.a 


^ It b (lin( All lifM feihtfl In lh& fiMtuile anO ttiAl there h none in the daln 

ileaUng uriih akcs o( iDCrihom (or ilie Mriba. 

1 MwffS on U. B. mini Ferrwtca 10?a>^3l Ta)»)«. 

(Tbtdfi ratwi AtA arbitrAriljr RCi tlovn atwl a.rA ammc«l (i.ir Ih© purtm© o( ihla dU«i.L^loit to b« 
th«oroilca)ty reloa Auch m would bo ohtnined ll nobi^ in ofte reiNiiiini; 

t IQOa Um«9 oolunm 4 divided by oolumn A. 

t Oblaincd by ouitnulAiWo mulUpOeaVltin ol colgirnia U nnd «1, lUn rmuU Iteln^i ibon multb4l«l by 
.4804 (iho propQrtloo oC girl blrllut b&Aod oa & nfcUo at birth ri| lOfl Of nml diviiJi^l by itOOOtOOO. 

^ Obulnodby oumuUvWomuUipllt!«iit>n of 9 and ft. ihft rmuli Wing Ihtn mnUipOwiby 

.4601 and divided by UOOOcOOO. 

rfttea to tho "tnio*’ femaio populivlion rc^ultH in tlio l>irlliH uhown in 
column 4. Column 6 lists iho population ns it iniRlit prcHuinably be re¬ 
ported by a ceneus, while column 0 Riving llio ''ropoiird” birlli rates 
lesults Jroiu dividing llio total births by total ropoiled women. Tho.se 
rattor agc-spccific birth rates produce a net reproductum rate of only 
93.2 50 that the aBsmnod bioa in age reporting was iesi)onsildc for a 
7 per cent error. 

Another cause of differonco between Ibo net reproduction rnlc.s for 
men and women is bbo immaturity of Dig population even thougb at 
each ago there is a perfect balance between the scxc.h. 'flic fact tliafc 
fathers are, on the averago, older thou molUcrs tonds to jiroduce in- 
stabiUty from a fertility standpoint. Tlvusj for csnmplo, in a growing 
population husbands of a given ago are the amvivoi's of relatively fewer 
births than their wives. Tho male population is tliim relatively undov- 
leprosonted so that tho male not reproduction ralo will ho higlmr than 
the female one, This may bo seen in tlio spccihc oxamplo given in Table 
in. There tho assumed population is based on an iiicrcaaing pcrconlago 
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reduction from the basic stationary population for each age group after 
age 20 for both men and women. The further arbitrary assumption is 
made that the births to women in a given quinquennial age group may 
be taken as applying to men 6 years older./Again the age-specific birth 
rates for women are those of Table I. For this population the neb repro¬ 
duction rate for men is 106.0 as contrasted to 100.0 for women. Thus 
immaturity of population® may result in a sizable diilereniiah 


TADT.E III 

EFFECT OF IMMATUIIITY OP POPULATION ON NET REPHODUCTION 
HATE OF ASSUMED POPULATION* 


Ago 

group 

(1) 

Btalionnry 

populabionf 

Aaaumcd 

population* 

Aasumod 
birth rato 
for woment 
(0) 

Dlrlhs to 

Birth 
rnlo for 
men** 
(0) 

Women 

(2) 

Mon 

(3) 

Women 

(4) 

Mon 

(6) 

Women ^ 
(7) 

Mcnil 

16-10 

467,283 

472,706 

467,286 

472,705 

62 

23,770 

— 

_ 

20-24 

461,278 

406,405 

428,714 

442,102 

130 

66,733 

23,770 

63.8 

26-20 

443,760 

460,083 

300,407 

411,285 

120 

KEIli^W 

68,733 

136.6 

30-34 

436,038 

447,070 

370,202 

380,627 

80 



120.0 

36-30 

420,307 

430,668 

341,118 

340,240 


20.407 


&1.8 

40^4 

416,333 

422,242 

311,600 1 

310,082 

20 


20,407 


46-40 

401,224 

403,407 

280,867 

2B2,3B5 

3 

843 

0,230 

22.1 

60-64 

382,740 

378,847 

218,781 

210,261 



813 

3.1 


Not reproduoLion ralQ Lnsed on womentt ^100,0 
Not roprodiiotion rato based on montt°»100-0 


* ABsumed popiiintlon is 100 per oent of olatlonary population (boo fDolnotot) for ngCB 16-10 1 
OB por oent for agM 20-24, roduolns by 6 per oonl for oaob qulnquonulnl ngo group to 06 per oonl for 
BfiCfi 60-64. 

t BoBcd on U. S. While Mnica and Fomalce 1020-31 IJfo Tnbloa with 100,000 fomtvlo and 105iGOO 
mnlo births annually. 

t These rales nro arbitrarily sot down. 

Column 4 timea column 0 divided by 1000. 

^ It is arbllrorily assumed limb Iho luimbor of births lo men In a isivon ngo group is Iho samo ns 
for women 6 years younger. 

** 1000 limes column 6 divided by column 6. 

ft Obtained by oumulnlivo muUiplIontion of columns 2 and 0, the result Uion being mulliplicd by 
.4801 (tho proportion of girl births based on n aov ratio at birth of 105,0) and divided by 1,000,000. 

Obtained by ouTnulalWo muUipUoation ol oolumne a and 0, iho roaulfc Ihon bolriR mnlllphed by 
,4004 nnd divided by 1,000,000. (Tho proporllon of girl births is used ainoo Iho malo olallonary popu¬ 
lation figuros of ooluniii 3 aro baaed on 106,000 birtlis; the proporlion of malo birlhs, ,6130, divided by 
1,060, equals .4804). 

As the population matures in the above example, both the male and 
the female age-specific birth rates cannot remain constant; one or tho 
other must change, Tlio common usage of only tho female net reproduc- 

* In 1030 the avorngo agea of molhora nnd falhore were 27.0 and 31.6 reapeolively, or a difToronllnl 
of 4.6 yoara (onloulalod from Tnblo M, p. 6, Zlirffi, jSr(i7f6iri6, a Jid InSani MortalUu Sfafiab'csi 1030). 

A Inoidonlally, it may bo pointed out that noiio □( Llio major eountrlos hna nnywlioro nonr n mnLuro 
population, although aomo suoli na Franco nnd tho Scandinavian counlrica more nearly npproaoh tiiia 
oondition than do othore auoli na tho United Btatoa and Auslralia. 
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Uon rale itt nsfciiming lliat Ihc remain «Ke-«pcclGc Inrlh raloa will remam 
consiatit inU) the future mnken the tacit aoHUinplion that the male raUsa 
will vary. There secina to he no more IokIc in aneh an aftauniplion than 
in oasuming that male ratea rcnmiii conntant with the fcmalo ratea 
changing in accordance, 

Next, Inrning our ailcnlion to actual figurca for tlie United Slates, 
male tint! female net rei)roducUon ratea are prcwtuUcd in Tnble IV. It 
should be pointed out tlialainco thcHc hgurcK urn for nil rnew comhinctl, 
they may ho open to crilicinin b» pcrUutiiug to a noii-homogcneous 

TA«I.B IV 

NET IlErnonUCTION lUTKa Vl>H iIBN ANn WOMEN, AI.I, RACES COMHINED, 

IMO'M* 


CnUndur 

Dn&<l)uiit«d mltd 

AdJudr1«U | 

HaMo of rnnltf 
lofcmAlfi tfi\t 
<tv&r (}otiO 

yMtr 



Meti 

Wo men 

1020 

13KB 

H7a4 1 

■BBEHI 

IM.H 

103.7 

1230 

106.7 


BwH 

KH.ft 

106.1 

10^6 

07,1 


m 

«d,l 

lOfl.a 


* on aKo-«n«o^[ld bfrUi oilcukilotl (ram odnaui (UUt* aot proporUoti al (from 
QOiuiua reporta). ADtl Die iipplicflbiotj.B,U|dTiU))tw lil fnrlbe 1030 caleuliiUon, 10^-0Uor 1D30, 
and \Q36 MolropoliUn Table Id* lOSU), with luniiyiU ralee ol)ia1ned by wdubilnR Yfldle onee by 0 end 
tolored oae« by I, 

i Adluaiod lot uitder-repofUns ol blrlKe Old )>er <4nl oompleleU 

group. However, there la always the qucalUm of how far la auh-dlvido 
in order to obtain homogoncily. At any ovenl tlje.H 0 rales uvo crudely 
indicative of the roproductivity of tho country oh a whole. Moreover, 
those data aro being used primarily to illustrate the difTorcnccs result¬ 
ing in reproduction rales aa calculated separately for men and women. 

Ifrom this tablo it may bo seen that the male rate has always boon 
appreciably higher than the female rate. In 1020 the rolntivo difference 
was only 4 per cent, whereas for 1030 it was about 8 jicr cent and tor 
193B almost 10 por cent. There has been considerable discussion in 
demographic literature over tho fact that the adjusted net reproduction 
rate (as calculated for women) fell below 100 shortly aflct 1030. How¬ 
ever, the rate for men is still safely obovo tho replacement level, al¬ 
though it has declinod rapidly suico 1020. Perhaps tho fear that the 
United States is not currently reproducing itself (biujcd on tho female 
net reproduction rate being below 100) is unfounded ainco tho rate for 
men is well over 100,» It is impossiblo to say wlucli rate is the Iruo one; 
perhaps tho correct answer lies somewhoro between, 

* Bdluistod net repfodiidllon lAtQ for JnoroMdU ftllor fWS. being lOl.O fof 

loss eooiptred wttti 04,1 (at lOM, MitltnlMliitvenaibeta obUifned lor yMn alter 1D3B. 
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TKe difference between the net reproduction rate na calculated sepa¬ 
rately for men and women is explained by the variation in the relative 
proportions of men and women in the population ns shown by Table 
V. The upper portion of the tabic indicates that at each ago between 
16 and 36—^by far the most important child-bearing period—there were 
about 2 per cent fewer males than females in both the 1920 and 1030 
populations, However, according to the stationary population distribu- 


TADLE V 

SEX BA-TIOS* FOR FERS0N8 IN CHILD-DEATlINa AGES 


Age of womon 

Ifnlled SUtoa populnlloa 

1020-31 Whilo 

1020 1 

1030 

lilfo Tnbloat 

Hallo lor Mon of Same Ago^ 


10-14 

101.6 

102.2 

103.0 


08,3 

DO.4 

103,4 

20-24 

06.3 

00.4 

103.2 

26-20 

00,8 

07.7 

103.0 

30-34 

104.8 

100,1 

102.8 

36-30 

110,1 

103.3 

102.4 

40-44 

107.4 

107.3 

101,7 

46-40 

117,8 

108.0 

100,6 

60-W 

116,3 

UO.l 

00.0 

Ratio for Mon 6 Yoara Oldor^ 

10-14 

88.7 

07.0 

102.6 

16-10 

06.2 

02.1 

101.8 

20-24 

06.6 

87.8 

101.3 

26-20 

0Q.8 

01.7 

IQO.O 

ao-34 

103-4 

102.7 

100.2 

3M0 

88.8 

01.3 


4(M4 

101.0 

06.8 

07,1 

46-40 

06.8 

02.0 

04,4 

60-64 

85.6 

86.3 

00.6 


* Mfilos por 100 fomnles. 

I J3ascd on elfillonAry popufaLton supportod by 100,000 births annunlly of whioh 48,040 nro fomtife 
(oDTrEfipondine ton sox ratio at birth oi 105,0). 

{I.e., ratio of number of mon in given quinquennial age group to numbor of women in so mo ngo 
group, 

61.6., rotio of men in next oMor ago group to woniDn In given ago group, 


tion, there should be about 3 per cent more males because of the greater 
proportion of male births. This is all the more confusing when it is con¬ 
sidered that in the past male immigration has exceeded female immigra¬ 
tion. The relative over-representation of women at each ago (or con¬ 
versely the undcr-representation of men) amounts to about 6 per cent 
and is a partial cause of the difference between the two net reproduction 
rates. 
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Tho companson of men and women of the same age in fcim upper por¬ 
tion of Table V inclicatoH a lack of balance that might be caufled by 
either immigration or miflatatement. of age* The data in the lower por¬ 
tion of tlic table in comparing men to women C ycara younger takas into 
account not only the above two factors but also the immaturity nf the 
population. Thviai vheveas for Q Btatiouavy population the ration up to 
age 35 should have shown about 1 per cent more malcrt, actually they 
indicated as muoli as 10 per cent less. Therein )>rol>a!>ly lies the explana¬ 
tion of the differential between the two net reproduction vatca, Ab may 
be noted for ages 16“34j the 1920 figures are, jn general, closer to tlio 
fitationary population figures tl^an arc tlic 1030 ones. Tins explains wliy 
the differential for the 1920 rates is smaller than that for the 1030 ones. 

The three hypothetical cases considered previously throw some light 
on the difference between Lho male find female ratc.s for the United 
States, On the one handj past immigration being jnostly male would 
tend to make the female rate higher, while on the other Itand, clolihcrato 
underatatement of age by women and the general immaturity of the 
population would toiad to make the male rate higher. Undoubtedly, 
the effect of the latter two factors has more than offset that of tlie first. 
The counterbalancing effect of the immigration factor has been conwid- 
orably negated in respect to the 1030 and 1036 figures Imoaiiso of the 
decreasing trend of irninigratioii since 1020< TJiis perliap.H axplaiuK lho 
increasing diffei'oiitial between the male and female rates. 

It is difficult to say categorically whotlior tiu) male or the female rata 
should be used in any particular caac. Perhaps the most adequato 
method of analysis is to utilize the two rates ns a range within which 
the value must Uo rather than merely using tho female ralo as 

is commonly done. 



THE RELATION BETWEEN THE DESIGN OF AN 
EXPERIMENT AND THE ANALYSIS OP VARIANCE 


By A. E. Bhandt* 

Soil Conservation Seroicej TTnited Slates Departinent of Agriculture 

I DO NOT propose to present any new designs or any new relations be¬ 
tween trhe design of an experiment and tlio analysis of the results but 
rather to present some of these relations in a way that has helped me to 
gain a fuller understanding of various designs and the analysis of vari¬ 
ance appropriate to them. In addition, I believe this method of presenta¬ 
tion has enabled me to assist some of my students to gain a more com¬ 
plete understanding of these useful tools. 

In the beginning of our study of the analysis of variance, if but one 
criterion of classification were involved, most of us were able to calcu¬ 
late separately the total sum of squares and the two partitions of it, 
that isi the sum of squares ^'between groups*' and the sum of squares 
'SviLhin groups.” As for the number of degrees of freedom corresponding 
to each sum of squares we learned a rule which might be called the rule 
of ^^one less.” Thug, the total number of degrees of freedom was one lesa 
than the total number of observations and the number for ^^between 
groups” was one less than the number of groups. A bit more difficulty 
was met in applying this rule to the within group partition, since it had 
to be applied to the groups separately and the rosulUs summed, hence 
the more convcnicnl scheme of subtracting the number of degrees of 
freedom for '^between groups” from the total number came into 
ratlier common use, If the number of groups was at all largo, this con¬ 
venient scheme of subtracting was used to determine fclio ^Svithin 
group” sum of squares as well. As the experiments became more com¬ 
plex some of iia calculated the -total sum of squares and the several 
easily computed partitions of it and then, by subtraction, lumped what 
was lof b and freqiicn tly labeled it remainder. 

Snedecot (6) in his little book Calculation and Interpretation of Analy¬ 
sis of Yariance and CovariancG^ which hns boon out of print for some 
time, has done just this in example 3. In fact ho says, '^Tlicrc is no prac¬ 
tical way of verifying the foregoing eomputiiiionK save l)y repetition.” 
Other means of cahiuliilion arc, of e()ur.H(‘, now Icnown. One, wlih^li ap¬ 
peals to mo as coiivtMuenL and illuminating invoUM's the (^viiluiiLioii of 
the individual d(3gnM?M of fn‘(‘(loiu. are variously known as parti¬ 

tions of rank one, qiuulriitie, forms of rank one, inde\uMuUmt eoiU]nivi- 

* A impor prcflCuliHl al ilia l()2iut Aimiinl McoliuRor tUo Auiotioau HLaLlhiiflB.1 \R‘iaciiuLiou, Chicfito , 
DoDomberS?, 10-10. 
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sona, orthogonal comparisons, individual comparisons and individual 
degrees of freedom, Cochran (1), Snedecor (7), Eisher (3), Irwin (4), 
Yates (8), Craig (2), Madow (5), and others have discussed tliese forms. 
To illustrate, I shall use the yields in bushels per acre of two varieties of 
corn, A and Bj grown on acre plots in five different years. The data, in¬ 
dicated computations, and results are given in Tabic I. 

Each row in the table represents a function of the individual yields 
which serves aa a guide in calculating the sums in the second from the 
last column. Each row except the last represents an independent com¬ 
parison between these individual yields. The coefficients in the last row 
arc secured by adding those in the columns immediately abovo and 
make up a function which provides a partial check on the accuracy of 
the second from last and next to last columns, The sum of the divisors 
must check with the sum of the squares of the coefficients in the last 
row. The sum of the sums must check with the algebraic sum of the in¬ 
dividual yields indicated by the function in the check row. The divisors 
are the sums of the squares of tho coefficients in the corresponding func¬ 
tion. The sum for any row is the algebraic sum of the individual yields 
indicated by the function in that row, The total sum of squares in tho 
summary must check with the total sum of squares calculated from the 
10 yields as follows: 

C16.51)2+(12.92)2+ . . . +(13.28)^-(220.45)710 

= 6704.0465-4850.8202=934,2263 

In factorial experiments other partitions of the total sum of square,? 
become important and it becomes necessary to isolate them. Yates (8) 
in The Design and Analysis of Factorial Expenmenis prc.?ented a fac¬ 
torial experiment on potatooswhich involved two levels of nitrogen, two 
of potash, and two of barnyard manure or 8 treatment combinations in 
all. The field plan couaisLed of 4 replicatcB in randomized blocks. Tho 
structure of this experiment may be specified by the following subdivi¬ 
sion of tlie total number of degrees of freedom: 


Tatilw H 


Comimi’isons 

C/F 

BIocIch 

3 

TrcfttmoiUfl 

7 

Error (bl o ck X tvo atm on 1) 

21 

Total 

31 


However, the factorial clc.sign makes it po.ssiblc to isolate each of the 7 
degrees of freedom for treatment. 
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Yates has done this fully. In eo doing l\c placed in a tabic the signs in¬ 
dicating the algebraic sums from wliicli Uia hidlvklual treatment com- 
parisona may be computed. I slurll u.se nil extcimioii of this table for all 
the computations presented by Yales and to show the relation between 
tlie design of this 2X2X2 factorial experiment and the analysis of vari¬ 
ance appropriate to it. The iudicated operalkniH and the completed cal¬ 
culations for each of the 31 appropriate coinpariaoiw among tlic 32 plot 
yields nro given in Table III. 

From the many pos.siblo sets of comparisons among the 4 main block 
totals, I have selected one which is easily formed. Thus, for one degree 
of freedom, the total yiekl for block II is subtracted from that for block 

I, for a second, twice tho total yield of block III i.s Hubtracled from the 
total of blocks I and II, and for the thinl, tlirec times the sum of tho 
yield of block IV is subliaclcd from the sum of the yields of blocks I, 

II, and III. By a similav Bcheme, tho signs may bo written for the 3 
main effects. Thus, for effect of nitrogen, nil plots receiving nitrogen 
are given n plus sign and nil those not receiving nitrogen a ininu.s sign 
and similarly the signs are assigned for potash and barnyard manure. 
Since the remaining 26 degrees of freedom arc secured by multiplying 
one or more of these 6 together they should bo checked carefully. The 
first condition that must bo fulfilled is that tiie sum of the cocfficiGiits 
in any line must be zero. Tho second is that the sum of the in'oclucUs of 
eoi'Tosponding coefficients in each combination of two lines must be 
zero. 

These conditions being fulfilled, the rcmniniiig 4 treatment compuri- 
eons are derived from the 3 main effect coinpaiisons by multiplication. 
Thus, the comparison for the interaction which involves nitrogen and 
potash (iVJt) is formed by multiplying the coefficients in the iV line by 
tho corresponding ones in tlio K line; that for tho inloraction between 
nitrogen and barnyard manure {f^M) is formed by multiplying the co¬ 
efficients in tho N line by the corresponding ones in tlm M lino; that for 
the RM is formed by multiplying the coefficients in the K line by the 
corresponding ones in the M line; and the comparison for the triple in¬ 
teraction (NKM) may be formed by taking the product of corrc,spond- 
ing coefficients in the three lines, N, K, and M or by multiplication of 
corresponding coefficients in. one of the following combinations of linos 
N and KM, K and NA[, or M and NK> Tlicso 4 now compai i.sons must 
be chocked to make certain thcyfulilli the two critcrin given above. 

Tho estimate of error in this example is based on tlic failure of tlis 
treatments to produce the same result in tho different blocks, that is, on 
the interaction of treatments and blocks. The comparisons for error, 
then, are formed by multiplication just os tho treatment internGtious 
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were above. Each of the 7 treatment comparisons is multiplied term by 
term by each of the 3 block comparisons to produce the 21 error coin." 
parisona. Before proceeding further the 31 comparisons must be 
checked to be sure they fulfill the two given criteria. 

Having detormiiied that the 31 functions are orthogonal the check 
function is formed by summation. As in Tabic I, the sum for any row is 
the algebraic sum of the individual yields incUcaied by the function in 
that row and the sum of squares divisor for any row is the sum of 
squares of the coefficients in that row. Another column of divisors, 
which maybe called the effects divisors, is added for obtaining the main 
effects and interactions in the sense used by Yates (8). An effects divi¬ 
sor for any row is the sum of the positive coefficients in that row or, 
what amounts to the same thing, one-half the sum of the absolute values 
of the coefficients. 

The treatment sums are identical with those given by Yates (8) in 
Table 7. The effects which are given here in bushels per acre, if con¬ 
verted bo English tons per acre also agree with those given by Yates. 
The results of the analysis of variance are given in tho Summary of 
Analysis. The total of the sums of squares must check with the total 
sum of squares calculated directly from the individual yields. Thus, 
each of the 31 degrees of freedom has been calculated in an easy and 
convenient manner. These are easily assembled to produce a typical 
analysis of variance summary. However, tlic greatest value of this pre¬ 
sentation is not as an aid to compulation but as a moans of explaining 
just wliat an orthogonal comparison ia, its correspondence to a degree 
of freedom, and the unique relation between the form of analysis and an 
experimental arrangement or design. 

This method of preseiiLation has been especially helpful in dispelling 
the confusion which the device known as confounding has produced 
in some of my students and co-workers. To illustrate, we will do as 
Yates (8) did, reconstruct the analysis of this experiment on the sup¬ 
position that it was designed so as to confound the triple intcrnction 
with blocks and that the resulting yields were identical with those ob¬ 
tained. This arrangement is indicated in Table IV. All the comparisons 
ill Table III have been put in Tal)lc IV with the additioii of 4 more for 
blocks to provide 7 comparisons or degrees of freedom for the 8 blocks. 

Wo now appear lo have 35 comparisons or degr(ica of fretidom. Tliis 
is due Lo tlio fact tliat not all arc independent or orLliogonal as slioivn 
by tho failure of the check fuiietion to check. Upon cxamiiialiou, wc 
find that the conLribuLion to the LoLal sum of squares corrcspoiuling to 
the triple interaction, NKM, is identical with that for the fourth parti¬ 
tion for blocks. This comparison must be deleted from Lreatiiients since 











Design of 


IV 

HANDOMIZED DLOCIC experiment with CONFOUl 


III A 

mi? 

lYA 

ai 

nft 

Tim 

km 

n 

h 

m 

iv^iin 

(11 

nk 

nm 


m 

m 

m 

407 

80 

272 

024 

14P 

131 

272 


44^ 

-2 

-a 

-2 

-2 

-2 

-2 

-2 

-2 





+ 

+ 

+ 

+ 

+ 

■H 

+ 


-3 

-3 

-3 

-3 

— 


- 

- 

+ 

+ 

+ 


- 

- 

- 

- 

+2 

+2 

+2 

+2 

-2 

-2 

-2 






- 

- 




+ 

+ 

+ 

+3 

+3 

+3 

+3 


+ 

+ 

- 

+ 

- 

- 


- 


+ 

- 

- 

+ 

- 

■H 

- 

+ 

- 


- 

•1- 

- 


- 

- 

+ 

H- 

“ 

- 

+ 

-t- 

- 

- 

+ 

+ 

+ 

+ 

- 

- 

- 

- 


+ 

-1- 


- 

- 



+ 

- 

- 

+ 

- 

+ 

+ 

- 

+ 

- 



- 

-i- 

•f 

- 

- 

■i- 

+ 


- 

+ 


“ 



+ 



+ 

“ 

“ 



+! 


-2 

+2 

-2 








- 

+ 

+ 

- 

‘h 

■ 


+ 

+3 

-3 

-3 

+3 




-2 

-1-2 

E 



1 




- 

+ 

- 

+ 

- 



+ 

+3 

-3 

+3 

-3 

-1-2 

+2 

-2 

-2 

+2 

+2 

-2 

-2 





- 

- 

+ 

+ 

- ^ 

- 

+ 

+ 

+3 


-3 

-3 

-2 

"2 

+2 

+2 

+2 

+2 

„2 

-Z 

, 




-I- 

+ 

- 

— 

- 

- 



-3 

~3 

■h3 

+3 

-2 

+2 

-2 

+2 

+2 

-2 

+2 

-2 






- 

+ 

- 

- 

+ 

- 

+ 

-3 

+3 

-a 

+3 

-2 

+2 

+2 

-2 

-2 

+2 

4-2 

-2 





+ 

- 

- 

“h 

+ 

- 

- 

+ 

-3 

+3 

+3 


+2 

+2 

+2 

H-2 

-2 

^2 

-2 

-2 






— 

“ 

“ 

+ 

-I- 

+ 


4-3 

+3 

+3 

+3 


-1 

-1 

-1 


-1 

-1 

-1 

+l 

+1 

4"1 

4-1 


201 
































292 


STATiBTiCAIi AflSOOlATION* 


it haa been confounded with blocks by the design. Likewise the last 
three contributions to error which avc interaetions iiivolviug hlKM and 
original blocks have been confounded and must be deleted from error. 
The analysis of variance may now bo summarized as shown in Table 
IV. 

Tile device known as partial confoimding offers further use for Lius 
method of presentation. Some etudenta and also some cxpevimcntcra 
find it difficult to determino the arrangement of troaiincnUs in sub¬ 
blocks which will produce the partial confounding of the dosirod inter- 
actions or to detonnino which inloracLionjj are partially confounded by 
a given arrangement. In arranging iho troabmonba totally to confound 
the triple intevaetien as may be observed in Table IV, the fertilizer 
treatments were assigned so that all minua terms of the triple interac¬ 
tion functions would fall in aub-blocks 7il, IIA ^ IIIA^ and IVAi and 
all plus terms in 75, 775, 7775, and 775. Partially to confound the 
NKM interaction in blocks IA and 77i, Die NK intoraebion in blockxS 
JIA and 775, the NM interaction in blocks 777yl and 7775, and the 
KM interaction in blocks 77ri and 775, requires only that tho plus and 
minus terms for an interaction ho grouped in tlio desired pair of sub- 
blocks. 

I have attempted to show how the tabulation of individual compari- 
fiOM may assist one in understanding and in helping othciH to vender- 
stand varioua experimental designs and the corre.sponding appropriate 
analyses. Though tho scheme may be used as a form of ooinputnLinn, 
it becomes cumbersome when the number of comparisons becomes largo. 
However, for a reasonable number of observations, Lho table of com¬ 
parisons can bo act up in avicb a manner, when Lho experiment is de¬ 
signed, that tho analysis of the results becomes a matter of moro routino 
calculation,s. 
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SOME PRACTICAL USES FOR HYPERBOLIC GRIDS 
By HEnDBiiT G, Smith^ 

S o MUCH stfitistical work is performed with approximate data that 
this writer has long held the opinion that approximate methodg also 
are frequently jus billed, both for treating the data and for rough chock¬ 
ing purposes. Again, where approximate solutions will serve, these may, 
in many instances, be obtained readily and easily by graphic methods, 
particularly where the functions considered will plot to straight lines, 
making interpolation eaay.^ 

Hyperbolic, or reciprocal, grids are a relatively unknown and, for 
that reason, rarely used type of graph upon which certain functions will 
plot either as a continuous linear curve or as a broken series of linear 
curves. For rate studies and for purposes of obtaining weighted arith¬ 
metic averages graphically, the hyperbolic grid will frequently render 
great service, The justification of the present paper is that nearly all 
standard texts on graphics seem to ignore the hyperbolic grid entirely, 
or give it inadequate treatment. Perhaps the host generally available 
explanation of this graph and its usage occurs rcspecLively in Lhc graph 
paper catalogs of Keiiffel & Esser Company, Inc., and of the Codex 
Book Company, Inc.; and, in the latter, references are made to two 
articles and to a Codex leaflet whicli further describe the usc.s of the 
hyperbolic grid. To whom should go the credit for Imving devised this 
type of graph seems io be unknown, for ilic present author has no¬ 
where been able to note reference to its originator. 

Reftdy-prcparcd hyperbolic graph papers, conveutioiially on paper 
8|X11 in size, may be obtained from manufacturers of graph papers, 
and, on these commercial papers, rulings arc aiilEcicntly numerous to 
provide for reasonably accurate plotting and interpolation. The hori¬ 
zontal axis, or axis of abscissas, is calibrated according to the reciprocals 
of the numbers printed on this scale. The vertical Bcale, or axis of ov- 
clinatoa, is customarily graduated arithmetically, and the numerical 
values given to these gradiialioiis maybe largo or small as desired. Tlic 
vertical scale is gradiinlod from zero (0) in both po.siLive and negative 
directions, if desired; the horizontal .scale conventionally begins with 
unity (1) and is oalil)nvled i)Osit\vely to the riglit to inhirity 

' Tlio writer MiiiliCfi to rtokiufwlodga Ltio oourlc“»y ol Mr. Tl. von lliilin, Wasliinglon. ID.C., wlio 
kindly rend and criticised iho (irnL (Irnfl uf tlim paper, niicl noino of wliofjo BuKKC.<]lionH Ijnva been incor¬ 
porated in lIiiB rovi/^ion, 

’ 8co» for Qxanipto, tlio writnr'fl f’lffonViff (trapha ami Scalra, Mlniiford Uiilvor-«ity rrc,sfJ, 1U38, 
n enmll trcnllao dcvoLcti largely to cxplnnationa niid illu.'^lrnlionii of lognriOtmia graplia and scalca for 
“flaurLiiK.'’ 


293 



204 


AmEUIGAK STATIElTICAt. AQEiOCIA.TION • 


By plotting various functions of a? (that is, tho y^s) to infinity on the 
abscissa scale, the weighted mean over any abscissa designation may ho 
found for the ordinate values up to that abscissa point, This is because 
the various moans lying on any one given straight line, if plotted 
through converge upon the same point at infinity. The samo results 
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may, of course, easily be obtained by ordinary computation, yet, as will 
be noted below, once the graphic process is understood it will frequently 
be found to be a very rapid method and will yield results sufficiently 
precise for approximate purposes. Further, ns in the case of electric 
rates, below, for example, once the rates are plotted the graph may be 
retained and the average rate for a given usage may, whenever desired, 
be approximated easily and quickly from the graph. 

Ftflure 77, Radio Time Rates. The radio rates given in conjunction 
with Fieui-e II, and adapted for plotting thereon, are from the recent 
rate schedule of a prominent West Coast station and are fairly repre¬ 
sentative of common radio rate structures. Although the rate card lists 
only the rates given, if it is as.sumed that rates for intermediate periods 
of time are arrived at by similar processes, then, easily and readily, 
they may be interpolated from Figure II wi thout computation. 
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Inourelll, Block-Mclcr Electric Rales. l’(«rliap.H it is in the field of elec¬ 
tric and gas rates timt ll.c so-caII,>d "ela.ssieal’' ii.se „f hyperbolic gruis 

may be found. In any event, it i.s Lo tliese fieki.s that llmir u.so has, so 
far, larRoly \mm rostrirUnl. 

Ilic doine.stie lighting rates given in (ronjunction with Figure III and 
adapted foi’ploUing thereon, are tlio.se reeently publLshed for a rela¬ 
tively small l acific Coast immieipal utility. The average rule per kwl,. 
01 a usage of 150 kwh. per montli, for example, would ordinarily be 
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found in tlic following manner, similar to that for dclonniuing any 
weighted average: 

3E kwh.X3.3|i+fl5 kwli.X2.2ff+50 kwh.XLGfi, 

- - --- or 

150 kwli. 

$1.15B+S1.430+$0.80, „„„ j 

---or 2,20—e. 

150 ^ 

How much inoro easy it is merely to glance at the graph, once the 
data ai’c plotted, and to determine visually that the aijproxiniato aver- 

FIQURE IV 

AVEnAOINO ACCOUNTS 
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ago rate is about 2.25jf per kwh. I And the plotting, itself, once the use 
of the graph is grasped, takes considerably less lime than docs the fore¬ 
going computation. 

?'fflrw;'c77,/l«cra(7in(7Accownfs.SLatiHti(!.sliaH()flen been defined broad¬ 
ly as being the "handmaiden of accountancy.” Herts’s one place—riithor 
uuconvcntioual—^ivhcrc they can work hand in hand. A ronHoimhly Hiiu- 
plo problem in wciglitcd averages, "averaging nn account” is, as illus- 
tiated with hypothetical data on Figure IV, oven more simple graph¬ 
ically.* 
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Figure Vj EqualiziTig Safes and Margins, Federal enabling laws* such 
as the Miller-Tydinga Act, were designed to eliminate the popular re- 
taihstore practice of price-leaders, sold at or below cost. Recent difficul¬ 
ties in Colorado, where in conforming to State law certain merchants 
ran afoul of Federal law indicate that these enabling laws are not wholly 
effective. An article in the Radford Grocery News for November 1940,^ 

figuhe V 

EQUALIZING SALES AND MARGINS 



Sales nnd FIoULnR PoitiLs 


Bales 

Cumulftlcd 

Eolad 

by 

Snics 

Margin 

DopartmenU 

:e 

V 

912,000 

912,000 

10 % 

2,400 

14,400 

12i% 

<j,B00 

10,200 

IB % 

7,200 

20,400 

20 % 

0,000 

30,000 

26 % 

2,400 

38.400 

30 % 

0,000 

48,000 

331% 


(1) From origin (Icft-marRin) lo infinily, ilraiv 
horiionlal lino flfi' nl 10%. This lino ropre- 
Bcnla nvorngo per coni rolnii margin on flalcB 
vuUima up lo 91^.000. 

(2) From SI2i00() on nurvo an\ draw bb* lo in- 
fliilly nnd 121 %. On lliiR nurvo, bh' lio huIoh 
volume.^ from 912,000 lo 9M,'lU0, indii.iiv(», 

(G) In Hiniilar rriHijioTi, from dtOa lu liihlii lioro' 
wilh, draw Qurvci< c(\ d(t\ fr and oj/'. 


(4) Then, from Uiq RcapU, Cor any volnmo of salea 
scgrcgalcd as in llio lablo. llio averago rnlo of 
marfein for that volume may lia InlorpolaUd. 
Tliua, if lliO Avorago rolnii margin for lliq 
Bloro's iolal sftloa (tlBiOCQ) is donired, Cds 
margin wliioU ifi approximnlcly 21%, may bo 
rend. (Boo dolled Imon.) 

(6) In conncolfon willi Figuro I, IL was monlfoncd 
that rigutc3 on iVio axis of Eib.HoiasaH may bo 
used ns ilioy appear or, clopending upon cir- 
omnalanccfl, an thoy might appear woro each 
muUiplicdl or divided by nn inlogrnl powor of 
10 . . , . Tlio vippcr scolion (broken) of llio ao- 
eompnnying graph is n. ropolilion of tho upper 
part of the lower section, but willi figures on 
llio axis of absciRans prcnimcd lo ho multiplied 
by 10 in each iiislatica. Tlio curve hg' on this 
ii|)pcr Hcctiou, llicii, \fl A repolilion iit less coii' 
dcn,Hnd form of that porlion of curvo on* on 
lower Hcolioii lying Imlwoon ^ and o*l ihal in, 
hetwnen 9100,000 iirtd in Unity. In siinilnr 
fjnhion, sfidi'H aPprounliioK iuliidty nmy lie 
otpiiridcd HO hh Ui facilitate iilolihig iind rciuL 


* For tho ordinaTy molivod of coiwpwlaUnu, iho rt^adoT m rolernul lo wlmoHt any iwxl id inlDrinedialo 
or higher grade on ncGoiintnnoy. Here, oilior than ^or Llio graphio ouLliiio, space is w'niilirig for a niorc 
complolo desenpli on. 

* Exlcnial ))qu.so organ publiHlicd inonlldy fur ousLomerH of iho J. M. llndfurd Grocery Company, 
aTeina company oporaling a chain of wiiolciialo oullols in iho Boulhwasl. 
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expldining for tlie benefit of grocers bow tlicymftyntinnipvil&lB their mar- 
gins rclfttive to salca so as to sell some ittcichaiKlisc nfc coat and yet aver¬ 
age a desired margin on nil sales, offers another instance. 

Figures presented in connection with Figure V and adapted for use 
thereon, are borrowed from n table appearing in Progressive Grocer, New 
York, for March 1036, illuHlrating an article entitled "How Grocery 
Products May Be Marked Up to Average 20% on Snlo.a.'' As wilh the 
averaging process outlined in connection with electric, ratea, above, the 
problem hoi'o is again one of obtaining a weighted average. But, ngaiu, 
once the usQ of the graph i.a imdcrstood, the procc.s», for approximate 
purposes, may be carried out much more quickly by using a n;«(ly-prc- 
pared hyperbolic grid. 

Other Uses. There arc many jnstaTicc.s in which the use of a liyper- 
bolic grid for "figuring” will save time and temper and will promote ac¬ 
curacy, In other inataneca, this type of graph can render a comple¬ 
mentary service, namely, limfc of providing for a i‘cn.sonably accurate 
rapid check on compulation performed in the ordinary mnnner. Several 
suggested uses follow: 

(1) The five-day week at sclicdulc wages, with time-and-one-half 
for overtime is becoming prevalent. In many imslanecs it i.s important 
to know what the average rate of pay is \)er hour under such condi¬ 
tions. By adaptation of methods illustrated here, a liypcrholic graph 
will supply this information quickly and easily. 

(2) Wiat is the average rate of Lurnovor of mcrcluuuliHe in a given 
store of several departmonta, the turnover ralo being different in each 
department? This, again, is a simple showing on a hyperbolic grid, be¬ 
ing a problem almost exactly eimilar to the one of cquali^il^K sales and 
margins. Figure V. 

(3) Another interesting usage, com)mrablc to the bloclc-mctcr electric 
rates as illustrated, is in connection with incojno tax. If an income tax 
schedule listing "amounts of surtax net income” and "rate per coni” i.s 
examined, it will bo noted that they arc arranged in blocks, jii.sL ns ai‘e 
the electric rates described. And aa with the electric ralca, blicse income 
tax figures may bo plotted on hyperbolic paper so as to sho^v, for any 
"amount of surtax not income," one percentage figure fti)[)lying to it. 
Caution; This usage is suggested merely tt.s a cheek on oilier computa¬ 
tion; the results obtained graphically are not auffiiiicutly jn'eoiso to 
serve alone. For reporting figures, one must continue to iiso lho.H 0 ncce.s- 
sarily obtained by the tedious computation of 'Total Hurlax" bloclc by 
block- 



NOTES AND DISCUSSIONS 


Methods oj Family Living Studies, A Reply to the Review 

Though Professor Zimmerman seems to disqualify himself as a reviewer 
of Methods of Family Living Studies by confessing his contempt for budget 
investigators, readers of the review in the December number of this Jour¬ 
nal may gain an entirely false impression of the report, which, except for a 
short chapter on purposes of family living studies, ia devoted exelusively 
to methods, The statement is made in the review that the appendix contains 
"tabular material concerning the 36 illustrative studies, so that the student 
may compare his findings with those of others/' The appendix contains no 
findings, but merely shows whafc detail of method is followed in the different 
studiea analyzed. The findings of these recent family living studies are sum¬ 
marized in two articles in the May and June numb ora of the International 
Labour Reviev) for 1930, and referred to in the preface and elsewhere in the 
report. 

The reviewer remarks that the document was '^supposedly printed to in¬ 
spire the development of similar studiea in other regions and other countries/' 
In fact, it was prepared to bo of assistance to those who wore carrying out 
such studies. 

Professor Zimmerman would like to know what a year of average prosper¬ 
ity is, apropos of a statement that in planning budget studies a year of aver¬ 
age prosperity is usually chosen. It should be eulRciontly clear that since the 
period is ohoaon in advance, the year of average prosperity merely avoids the 
extremes of prosperity and depression. Since ofiicial family living studieg in 
the great majority of oases arc made with a view, among other purposes, to 
furnishing a base for coat of living indices, the reason for avoiding extremes 
ia clear, 

Professor Zimmerman adds some generalizatioufl as to "Lack of originality," 
lack of explanations in terms of principles, and saying "what Jins been said 
ad iiausemi^^ (sic)! the only ovidenco offered ia the remark thus cited in regard 
to average prosperity. He adda tho query, "Why cai/t social acicutista be en¬ 
couraged to study life aa it is?" Does the reviewer moan to euggest that 
family budget investigators study family living as it ia not?—a chief preoc- 
GLipatioii of modern studies (brought out in the report) ia the emphaeia upon 
sampling to make auro that details of family living as found in tho families 
studied arc representative and significant. Or docs ho mean to support tho 
principle that the family budget lUvcstigaLor Bhoukl issue forth without 
plan or mcLhocl and study "life as it ia?" Is thia the originality that tho ro- 
viewer faila to find in tho report? In any case, the report does not purport to 
cover "life" but merely family "living” \\'\{,\\ its ccomunic meaning and limi¬ 
tations. 

Tho final soiitencc in the laat paragraph of the review and the bold gen¬ 
eralization that leads up to it may be conBidcred as apeeimens by which to 
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judge the quality of tho reviewer’s genoralijsationB. **The reviewer is of the 
opinion that . . * the average outlook of the budget investigator is not up to 
that of the Political ATithmeticiana. Tho reasou ia duo in part toofTicinl 
reports such aa tWa.” Tor this goneraliziation in regard to the average outlook 
of tho budget inveafcigator no cvideuce is presented; no indication is given 
as to whether the conclusion is based on n aainplc or on a complete ttnolysis; 
no method IB apparent by which an average outlook can bo cftlculnlcd—how 
the outlooks of budget investigators in the front rank, like Tnith Willimna 
and Ernst Abramson for oxample, can bo averaged with benighted outlooks 
more restrioted than those of the Political Arithmetician to yield an nvorngo 
result ^'not up to that of the Political Arithiiietioiaiis.” Put tho crucial defect 
in tliG generalization is tho absence of tho date to wliicli tho ovidenco and 
therefore the conclusion relate. One would have supposed that tho average 
outlook of budget inveabigabora would bo in proco.ss of rapid improvement, 
if only from tlm influence of tho writings of ProfeaBor Zimmerman, Of the 
budget studies utilized in tho report under diacus&ion over two-tliirda wero 
published subsequent to those included in tho Wiliiamo-Zimmcnnan nnuo- 
tated list. Of course if tho date docfl not matter, i.o. if the outlook ot tho 
average outlook of the budget investigators ia hopolcsa^ blamo for its con¬ 
tinuance is unwarranted. “Tho reason is due in part to oflioinl reports suoli 
as this.'^ This gcnoralization and nsscssmont of btnnio immediately rniBcs the 
queationsi what official roportg arc tho basis of this inforonco? And wlmt evi¬ 
dence is there that any oflicial reports are a cause of tho avorngc budget 
investigator's outlook being “not up to tlmbof tho Political Arithmetician?" 
Or perhaps tho reviewer means that the absonco of oflicial rcporlH of a supe- 
lior type as conceived in the roviowor’a imagination is tho caiiso of tho said 
average outlook? TVhat is bhoro to connect tho present document with such 
Teal or imaginary reports? If I might venture to holp tho reviewer to clarify 
his thought, ho seems to ^Yiall to aay that ho thinks I have misBod an oppor¬ 
tunity to educate tho bvidgot investigator. Evit to cducivto the budget in¬ 
vestigator is the function of the professor: my task was tho more modest oi\o 
of furnishing a manual of inofchoda to aid in making family living sluclics, 

In short, in order to form a fair judgment of the report iti relation to its 
purpose, the reader must evidently turn to the report itself. 

In oonolualon, tho excellent Siudies of Family Living in tho United Slatco 
and Other Countries by Taith M. Williams and Carlo G, Ziniinorman was 
consulted and utilized in tho preparation of tho report; reference to it was 
inadvertently omitted and will appear in future cditiojiB, 

Koninrr M, Woodiiuuy 

International Labour Oflico 

Montreal 


RejoindGY 

My review which had to bo limited to a very few words tried la say shortly 
what I had already said in ComumjMon and Standards of Living (Now York, 
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1936, p. 476 ei passim) and in two other bookd I have written on the subject, 
namely, Family and Society (with M. E. Frampton) New York, 1935, and 
Studies of Family Living, U.S.D^A, Mise. Publ. #223, 1936 (with F. M. 
Williams), In these previoiis analyses I have repeatedly stressed the crying 
need for a virile development of budget investigations, not particularly in 
quantity but especially in quality and in the application of meaning to the 
study of conceptions tied about the standard of living. If my terseness is 
interpreted aa “contempt for budget investigators/^ it is only self-criticism 
or misinterpretation. 

If this report is to guide investigations in other countries we may well 
ask what countries. Certainly the Russiana, the Germanic region in Central 
Europe, the Scandinavian countries, the Chinese, the Japanese, the Indiana 
and many other sections of the British Empire have already demonstrated 
by their several hundreds of careful budget investigations that they are 
acquainted with, and even beyond the methodological principles laid down 
in this report. If this report is to stimulate budget investigations where they 
are not already quantitatively well-developed, it should be printed in Spanish 
or Portuguese for certain of the Latin American countries, or in tlio native 
languages for some sections of Africa. 

If, on the other hand, this report is to be used in the countries which have 
already produced budget investigation in great detail, it should, in the opin¬ 
ion of the reviewer, make a number of forward steps not particularly stressed 
in the document as it is. The problem of double entry accounting mentioned 
passingly hero on pages 41-42 shoukl be given more attention. I£ this ia done, 
the question of outgo for future consumption should be given a dorinite place 
in the study ranking it with the same importance and dignity as consump¬ 
tion and non-con sumption outgo. Further the whole question of income in 
kind and of the handling of problems of peasants and part time fanners, 
most prevalent groups outside of England and nortlieastem United States 
of America, should bo given a broad and systematic value treatment. 

My criticism of artificial limitations upon budget investigations stressed 
in this report by the use of the “year of average prosperityphrase should 
not be thrown lightly aside. Investigators have at various times limited theiu- 
selvea to those renting homes in order to find out how much is paid for rent. 
In this particular case, the majority of the workers owned their homca. 
Another series of investigators limited themselves to “normal’^ families 
which were so defined that a large part of the industrial population then could 
not qualify for the investigation. Another particularly serious case was the 
picking of families fully einifioycd earning at least SIOOO a year in a |)criod 
when a largo proportion of the working p(>pulati()ii in that country was un¬ 
employed and (or) earning le.ss than $1000 a year. As a rc.suR tlie conolusionH 
do not apply to tlic given country nr the given time but only to a somewhat 
unclear noininalistic soginent (J tim population under investigation. 

Whafcovoi I said in the review, even if erroueous, was a thoughtful con¬ 
viction based upon many ycar.s of analysis of the jnoblcin. Tlie iipi)r(mch by 
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the Political Arithmebiclaiifl may bo ilhislratcd by tho woiks of Sir WilUfim 
Petty, In my opinion those early studies stood out becauso tho authors took 
the problem of the standard of living of tho ])eoplo nnd tried to probe ib 
without any artificial limitations, Budget invcstigntionB have scvoml cen¬ 
turies of Jiiatory behiiul them. If now mi odicinl report, like this one, docs 
not bring in tho most advanced techniques and keep tho analyais to a jnenn- 
ingful level aucli inveatigationa can and hove tended to become compilatioas 
of data having no inner organic meaning. 

Caulk C. Zimmeuman 

Harvard Univoraifcy 

Hcply io the liejoinder 

The reviewer now auggesta that “tho problem of double entry accounting 
montloned paaamgly here on pages 41^42 should be given more atbcnliom^ 
It IB giYon moto attention in and indeed forma the basis for tho structuro of 
sections 4 and 6 of Chapter IV, “The question of outgo for future consump¬ 
tion should be given a definite place in the study . - . " This subject, i.o, 
savings laid by for tho future, ifl diflcviseecl under the heading “Other dia- 
bursements,” pp. 70^71. Tho topic of income in kind is treated in conjunction 
with each of tho apeoific aourcea of income ^Yhoro it is a factor, pp. 64-50, 
though it is of rolativoly Utile importance in studios of family living o^icept 
among farmers and agricultural NvorkerB. Tho whole aorics of problonis con- 
neoted with family living Bbudica among fanners nnd farm laborers is Bpccifi- 
cally excluded from tho Boopo of the report, ns stated on p, 6. 

The rest of Profopsor Zinnmcrniftii^B remarks flccm irrelevant except ah they 
throw light upon the roviewor’a ineiitnl attitude. One may well bo piuzlcd 
at the contradiction between tho opinion now cxprcsHcd that “tlio IlusHiaiis, 
the Germanic region in Central Europe, the Scandinavian countries, tho 
Chinese, tho Japanese, the Indians and many other ficctions of tho Briti.sh 
Empire have already demonstrated by their Bovoral hundreds of carofiil 
budget investigations that they are acquainted with, and even boyond [sic] 
the methodological principles laid down in this report,” nnd tlic opinion ex¬ 
pressed in the review that “the average outlook of tho budget investigator 
IB not up to that of the Political Arithmeticians,^* (I interpreted the latter 
statement as contempt for the budget invegligafcor.) Tho latter is doubtlcHs 
one of the “thoughtful convietioiaa baaed upon many years of analysis of 
the problem.” Tho same can Bcarcely be said for tho former biuco it includes 
a referoQCQ to the report uudor review, and, judging by the abovo examples, 
it does not appear that the reviewer is yet auffieieutly familiar with tho report 
to know whftt it eoivtaiiiB, 

Editions in French and Spanish are in preparation. 

IloBKiiT M. Woonnniiv 

International Labour Office 

Montreal 



BOOK REVIEWS 

Glenn E. McLaughlin 
Review Editor 

Canadians In and Out of Work^ by Leonard C. Marsh. Montreal, Canada: 

McGill University. Social Research Series No, 9. 1940. xx, 503 pp. $3.50. 

This book certainly lives up to its sub-title; it is perhaps the most concise 
and precise ‘^survey of economic classes and their relation to the labour 
market" that has been made for any country. The distribution of the popu¬ 
lation among occupational and income grades, the regional and racial dif¬ 
ferentials, occupational mobility and access to educational facilities, the 
effects of boom and depression on the occupational structure, and the inci¬ 
dence of unemployment and relief are all set forth in statistical tables and 
figures easy to grasp. An outstanding success in conveying the information 
required is scored by the figures (22) showing the passage from school to 
work of young persons between the ages of 6 and 24, by the figures (20, a, b) 
showing the age-charactcristics of occupational grades and the results of 
promotion, and by the table (36) showing the periods spent at school by 
persona in different occupational grades. 

The facta thus accurately and succinctly measured are diaouased intelli¬ 
gently and with a wide understanding of their relationships. The author 
even makes so bold as to tackle the problem of social stratification. What he 
says shows knowledge and insight, but the attempt to find (pp. 389-300) 
the ''relative weight” of social classes, particularly the middle class, through 
existing atatiatios of occupation is a super-human task, The relative thickness 
and impermeability of social strata might be discovered in sample communi¬ 
ties (typical of a country) by intensive field-work but not in my view by the 
use of necessarily somewhat superficial census data, 

The functional as against the social grading of [occupations is, on the 
other hand, moat carefully considered—more carefully, indeed, than is usual 
either in the United States or in Britain. Managers are classed with proprie¬ 
tors; but "reaponBible” are distinguished from skilled workers, and iuter- 
mediate classes of industrial workers and service occupations are inserted, 
There is, however, no attempt to classify by industry, so that it is not poa- 
siblo to measure how far the various economic activities entail a different 
occupational stnicture. 

Tho author is not afraid of internaiional comparisons and shows hiiuaelf 
well versed in British, Ainorican, and Ciumdiani sources. If the definitions 
are really comparable, it is important to nolo (Fig. 4 Table 11) the seomingly 
greater rolinneo placed oji skilled woikers in British industry; bub on profes- 
Bioiial and managorial grades in the newer coiinlries. Similarities also are 
brought out, particularly in the recruiting of leaders, which is so vital to buc- 
ceasful democTacieB. In America as well as England there is n largo waste 
(p. 416) "incurred by (tho) misdirection of our intellectual resources.” Chil- 
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dren v/ho wight profit by higher cducalioii ofleii dn not get it, while many 
^vho arc no t likely to profit do get it. The actual rulers of Aiiglo-SaKoii democ¬ 
racy are ftlflo flubjeoted to analyeis by an occupalioiml clrtHaificnlion (Table 
CD) of Cnnadian legislatoTB. The prepowlmncc of lawyers over all other 
ocGUpationa is aa apparent in Cnimda ah in Britain nnd Uio United States^ 
The nuthor’fl “social arithinctic" clearly cftlculaleH to Home purpose and 
the final chapter discuH&Gfl ftomo iinplicalimis of the HtalisUcal fiudingB ou 
pubfio policy particularly tlm policy of coordinating cdiieatioa and working 
life, and of reducing the clasH differcnlinlb which the author'^ HlaUbtieH have 
presented so ably» 

1\ Sauoant KLoniiNCK 

Uiviverslty of BitndngUam, ISiigland 


Ocyeriuaent and the Needy^ A Study of Public Aedt^lancc in New JeraeUt by 

Paul Tutt Stnflord- Princeton, Now Jersey; Princeton University Press. 

1941, xiv, 328 pp. J3.00. 

Professor Stafford^a study of the relief problem in New Jersey ia clearly a 
contribution to fcho fields of political acionce and pul)Uc AdnuiiiHtratioa, The 
major part of tho book contains a detailed and cnrofully ducuiaoalcd accsoimt 
of the governmental adminifitration of relief in New Jersey from colonial 
times to llio present. Tho problome of admiiiislration and public policy, tho 
development of relief functions in the Federal, atatc, and local govorinneula 
aro omphasif^od throughout, Tho author deplorca tho proHoat coufuHiou in 
relief organi&sation roHuUingfrom the divisioa of aubhoriby^ frcquGrilly illogi¬ 
cal and unclear, between various gcveruiueut agencicB, and tlic lack of a 
ooneistent public policy for handling relief. The Hiluation in New Jersey, 
analyzed in tho light of its historical background and present ibvDbpjnDnt, is 
offorod as a case study of a probloia of national iiaportiincot 
Thosloty is a familiar one and could i>robably be duplicated in l)road mit- 
liiiQ in inany other states. Tho old poor law tradition, under which relief was a 
minor fimotion of local govGrnmoat and which aiado little proviHion for any 
but the unfit and desperate, broke down in tho early TIdrtiea under the im¬ 
pact of severe unoinplayinont. Local relief agencies found thcinselvcfl unablo 
to cope with tho largo numbers of nblo-bodicd iiiicmploycd who camo to 
them for assistance, The atato stepped in, earlier in New Jersey than in Homo 
other states, and then fcho Federal govorninont. Tho story is familiar, but the 
detailed record is not easy to securo. Professor Stafford huH filled in the onU 
Hnc with careful roacarch, ao tliat tho intricacies of adIn^?nHtrflti^'c rolnlion- 
ships, Btatifitical data on relief expendilures, costs, Hourcos of rcvoniio, case 
load, and othor relevant facta aro rovoalcd in orderly fasliicni for Now Jeraoy, 
The first and lasfc chapters deal ndth tho relief problem in broader ter jus, 
giving the social and economic background aud a jwograiw for reform. Iho- 
fesBor Stafford boliovea that relief has bccojno a porinaiio?ifc function of gov¬ 
ernment and should be recognized aa auoU, with a coordinated plan for ban- 
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dling it at the various govDxnitiental levels. He disagrees with the emphasis of 
the Federal government on the temporary character of the work relief pro¬ 
gram, on the grounds that our economy has reached a declining phase and 
that unemployment will probably be permanent from now on. There is nob 
space to argue this view here, except to remark that the decline of the exten¬ 
sive frontier need not mean that intensive frontiers will not be developed. 

Few will disagree, however, that unemployment is one of our most impor¬ 
tant problems, that its relief will be necessary in some fashion for some time 
to come, and that its administration should be in government hands. Pro¬ 
fessor Stafford advocates Federal, state and local participation, under n 
grant-in-aid system from the Federal government. Direct administration 
would be earned on by state and local governmeiits under standards set up 
by the Federal government. The success of the grant-in-aid system under the 
FEEA will be questioned by many, yeb in the field of categorical relief> 
Professor Stafford believes that it has been effective. 

Social scientists in general will find this book useful as a reference for 
facts on relief administration, as exemplified by the New Jersey experience, 
To administrators and political scientists it will undoubtedly be of more 
general interest, 

Elizadetu W. Gildoy 

Committee on Eeseavch in the Social Sciences 
IIaryard Universi ty 


Foundaiiom of American Povulaiion Policy^ by Frank Lorimer, Ellen Win¬ 
ston, and Louise K, Kiaor. New York; Harper & Brothers. 1040. xlii, 178 
pp, $2.50. 

The principles enunciated in this work represent the views of the coinmit- 
teo on population studies of the National Economic and Social Plunning 
Association, The authors describe pre.sent and prospective American popu¬ 
lation trends and examine the probable implications of these trends for re¬ 
source and labor problems, for the pattern of consumption, and for the level 
of investment and employment* Attention iB given to the changing character 
of the family and of its r6le in American life, and to the relations between 
health, education, and recreation, on the one hand, and population change, 
on the other. In a final chapter principles of national policy are considered. 
The book is well organized and clearly written, and will prove useful to all 
wlio seolc n compact picture of American population problems. 

While much of the inatciial is Himil/ir to that embodied in tl)o rcjiortH of 
the Natioiinl IloHourccs Coiniuittce on deinograpliy and related problems, 
there is also a discusHion of the llunHOii-KcyiieK Uichis tluit pveaeut doiuo- 
grnphio trends will iilmost neoesHaiily oiiljiil a falling off in the Jev(d of iji- 
vestmont and a coiiseiiucnt increase in uncinployinont. Tins lliesis (present 
in the guiwo of a dcstroyev of the Hystem of free cntcv]irisc) is not examined 
critically. While tho relationship presupposed docs exist in varying measure, 
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tho actual nature of the reblionflliip m far inure compUcflled, jii economic and 
Bociological terms than U\c diRcusHioii BUggcHts. For tho prcBent, divo bomb" 
era appear to be doing more than uxiimplemented luialyais to dis.sipnto this 
\YOiry. 

In blio closing chapter tho aiithora cmphftHixc UiQ need for n national popu¬ 
lation policy. They believe that while it ih not possible to step up Iho rate of 
increase, oven though it ^vere desirable to do so, it may be pOHsible to check 
the docliuoin net reproduction ami Ktabilir.c the popiilnUon at Home lovch A 
positive program ia neceysary, they indicate, in. order that: (a) iho economy 
can bo adjusted to ccHSAlioa of populnliou growUi; (b) slopH may be taken 
to insure tho replacement of tho poindation; (c) present dysgeuie tendencies 
may bo checked; (d) a better distribution of Ihe poj)ulaliori in relation to 
economic opportunity may be effected. 

J. J. Spunoleu 

Duko University 


Tho Scholarshi'}} of Junior ProfesBional A^ipointecs in (be Government Scrvicoy 
by Lewis B. Sima. Bresidont’s Coimnitlee un Civil Service Iniprovemonb. 
1040, xxi, 228 pp. 

Ever since tho Federal government began recruiting young collcgo gradu¬ 
ates for tho Junior professioiml serviceB, studoits of public Horvico iiersoniicl 
have boon wondoring just wlmt sort of inaLorial lia« been attracted. Tho 
policy of appointing yovmg pciBons who allegedly have a HUi>eriur general 
capacity, and who aro to bo assigned to auilablo cinployincnt af ter tlioy Imvo 
boon ^^fihakon down,'^ instead of trying to fill specific positions with persons 
posaessing relevant but narrow competenco, is a salibfaclory i)rocc(luro if tho 
material supplied by the collogca ia really superior, 

Mr. Sima' Btatistical study of those appointed bo junior i)rofcHHionnl posi¬ 
tions carrying a salary of §2000 or more, from January 1035 to March 1930, 
answers part of this question. Ho tolls ub what Iho collcgcB think of tho 
scholastic performance of tho group. Oiio of his tables sunimariiica hi.s find¬ 
ings; 

Scholastic Standing of Junior ProfcBsioiml Appointees, 



from January 1036 to March 1039 


Fifth of 

Graduating Claes 

Forcontage 
of Totals 


Niitnbor 


Rconiited 





through 

Xlecruitcd 

Coinbiaed 



Civil Service 
OommlHsion 

Othorwiao 

llecruibmcnl 


Iflfc 

36 

23 

21) 

12G0 

2ad 

29 

24 

25 

1082 

3rd 

10 

21 

10 

820 

4th 

13 

17 

16 

068 

6tK 

10 

15 

12 

IS12 



•Book Reviews 


307 


These figiiies tvre not leassuring. Tlie 5190 appointees, most of whom are 
classified above, came from 130 different schools, in many of which scholastic 
fitandards are none too high, and yet 46 per cent nr© from the lowest three- 
fifths of their graduating classes. The PresidenVa Committee on Civil Service 
Improvement has a job to do, to persuade professors, deans, and college 
vocational advisors to hold up the public service as a career fit for the best. 
The state-supported schools are apparently less remiss in this respect: The 
University of California (at Berkeley), the University of Minnesota, Iowa 
State College, the University of Illlnoia, and the Pennsylvania State College 
furnished 727 of these young people, while Harvard, Columbia, Pennsyl¬ 
vania, Yale, and Princeton provided only 192, little more than a fourth as 
many. (This is not entirely explained by the cliaproportionatels^ heavy re¬ 
cruitment in the Department of Agriculture.) 

Mr. Sims^ compilation was a painstaking one and includes hundreds of 
tables and breakdowns, by schools, services, and departments, but since it 
was confined to scliolaatio grades from non-comparable institutions, its 
usefulness is extremely limited. Wo shall be looking for more pertinent studies 
from the committee, touching among other things on capacity, adaptability, 
enthusiasm, and promotion, 

James C, GiiAHLESWOOTn 

University of Pennsylvania 


Talents and Tashs, Their Conjunction in a Democracy for Wholesome Living 
and National Defense^ by Truman L. Kelley, Harvard Education Papers 
No, 1. Cambridge, Massachusotbs: Harvard University Graduate School 
of Education. 1940. 48 pp. 

In the first few pages of this pamphlet we find an impassioTicd plea— 
almost a crusade—for democracy and a strong dGaunciatioii of to tali bar i an 
government. A broad national objective is proposed which is concovned witli 
the problem “ . , . so to utilize the talents of our differentially endowed and 
trained citizens as to maximize their aatiefactions and their social ])roduc- 
tivity.” It ia proposed that this social objcctivo bo attained by a statistical 
analysis of variables for which computational stops are given in detail. 

A rather ambitious program is outlined and although it is undoubtedly 
pointed in the right direction, considerable difficulty, much of it non- 
mathematical, would be encountered in making the luopoanl cfTeclivo. It 
would require a much move thorough analysis of tasks and oven of society 
itself, than we now possess, Alistractious such as "social uUlily/' "individual 
well-being,” "needsof the nation,” "social uHefulnoss,” and "human proidoins 
of welfare” sound atbmolivc until we try to LranslaU? them into siiecifics, 
Who will dotcniiino "needs?” Who will croalo jobs for eerliiin bdonts? Will 
wo permit innocuov\s but perhaps personally satisfying typos of work? Iiitor- 
esta do not always correlate witli talent—wliat to do in u doiuncralic society 
if a youth still xoanis to do that wdiich he ought not to try to do? Pcrlmps truo 



308 AmEUICaN fiTATIfmCAL AhSOCIATIOH' 

domo^jracy involves the right to fail! Society in a tlyiittinic Hlrmituro in which 
soc\rI utility way cliftugo rapidly purticuUrly in timeH of criHw; hy way of 
example, we need only call nllcnLion to the fiuiWcu niul high importance 
wliicli toohmakers have rccoutly ncliieved* 

One is inclined to fed that resolving tcchnicpies (alaliHtical procedures) 
have now outstripped accumulative tcelimtpmw (valid IohU), C^rUin areas 
BUoU as charactor and tomperomeat are inadequately huuikIcJ at present; 
oven intoUigcncGj as oxtenhivdy and inlcuMvcly an it has l»ccu wurked on, 
BCGins now to bo breaking down into n luuiihcr of idcntiliahle factors. Never- 
thclosB, in spite of dcridcncios and the need for caution, it hcoms j)robablG 
timb social placement attempts arc going to be made. Certainly Uicso ciTorta 
at coujuuctioa of talonU and tasks should follow the latoat scicalidn develop¬ 
ments, and we have hero a contribution toward that end. 

MAivrm F. l^niTZ 

Iowa State College 


Old-Affe and Survivors Insuranco SUUivlicat limpli>ymetU and Wnyca oj Coverad 

Workcraj 1038. Washington: The Social Security Board. 19-10. xxiiJ, 208 pp, 

The tedoral old-age iriBUtanco program ostabHahed by the Social SecuTity 
Act in 1936 and amended in 103D provides for old-age and aurvivors benefits 
reliutcd to wages oarnod by individuals in covered cjuploynient, and thus 
requires vast bookkeeping. Each dollar of wages (up to $3,000 during a 
calendar year) paid in covered iudustricB must be roported by oinploycrs to 
tho Treasury, then by this DopaYtment to Iho Accounting Ojmratious Divi¬ 
sion of the Bureau of Old Ago and Survivors Insuranco of tlio Social Seourity 
Board, and oroditod to tbo account of the rospectivo wage enrnor. Nearly 30 
million individual accounts continuously carried by tho Board cojiHtituto a 
current record of oarninga of tho majority of hlio working populakiou of tho 
Nation. 

With the extonaion of tho program to tho ocoiipationnl groups now cx^ 
eluded—fluoh ag omployoes of non-profit organizations, agricultural labor, 
domeatio sorvants, and flelf-omploycd—this record will become a Nation¬ 
wide accounting of oarninga and incomes, Tho combination of inclusivo 
earning statiakica with personal characteristics of the camera makes posaible 
oiQBB-classifications of all kinds. Wage statistica based on volimtftTy reports 
of Belectod firms not necessarily typical of industry ng a whole have become 
obsolete. TrusUvorfcliy bcncli marks arc provided for checking current em- 
ployinenfc sbatiatics ami eetimatoB of tho flow of national income. Thcao all 
aro reasons onough for atatistioiane to w^itch tho social accurity etatiatios 
growl 

With tho iBBUQ of this hook, Bolootod statiRtics derived hh a byr-]^roducb of 
the operation of tho Bureau of Old-Ago and Survivora Insuranco aro auw re¬ 
leased for public use. More than 20 billion dollars of taxable wages oarned 
in 1938 by approximatoly 31 million individuals aro classified horo by wage 
intervals, sex and ago of camera, number of caloudar quarters witU waga 



■Book Reviews 


300 


credits, state, and industry. For 13 states special tables for Negro and non- 
Negro workers have been prepared. The emphasis is on two problema: con¬ 
tinuity of covered employment and differentials in structure of carninga by 
industrial divisions. 

To the 1938 tabulations which constitute the bulk of the volume are added 
tables for the year 1937 which stress mainly state di0erentiala in wages and 
interstate migration of covered workers. 

Methodological limitations of the new tabulations, their place in the sys¬ 
tem of American statistics, questions which they are likely to clarify, and 
new problems which arise, cannot be discussed in this brief note. The re¬ 
viewed publication opens a new page in the history of American statistics 
and is recommended to the particular attention of etudents in labor econom¬ 
ics. 

W. S. WOVTINSKY 

Committee on Social Security of the 
Social Science Research Council 


Methods of Assessing the Physical Pilness of Children^ by Rachel M. Jenss and 

Susan P. Souther, Washington, D. C,: Children's Bureau Publication No. 

2G3.1940. vi, 121 pp. 16 cents. 

In any program for improving the physical condition of children an iinpot^ 
tant factor is a practicable procedure to indicate those children who are most 
in need of attention. In an attempt to develop an easily applied inotliod of 
aaeeasing physical fitiicsg, various indexes of body build have been clovigcd, 
based on the relation of weight or girth of arm to ago and height or to age, 
height, and some lateral inoasuroincnt. This study ia an ovaluntion of four of 
these indexes: The Baldwin-Wood Tables, the A G II Index, the Nutritional 
Status Indexes and the Pryor Width-Weight Tables. It is based on observa¬ 
tions made on 713 seven year old school children of New Havon, Connecticut, 

The criteria used in cvnlunting the four indexes were based on a clinical 
judgment of poor or very poor nutritional condition made by a pediatrician, 
on a low rate of growth in weight or girth of arm or on a combination of tho 
two elements. All tho indexes were found to lack both sensitivity and specific¬ 
ity; that is, many of the children whose condition wag indicated by tlio 
criteria ns unsatisfactory were not picked out by the index and convorBcly 
many of tho children whose condition was indicated by the criteria as satis¬ 
factory were picked out by tho index as unHatisfacbory. There was also con- 
Bidcrablc diBagrccmenb iu the clinical j\Klgmcnts of difforent ])ediatvicianH, 

John R> Minku 

Mayo CJinio 


Gonirollcd Pcvtilitg^ An Evaluation of Clinic iSfcryicc, by Uegiue K. 8tix aiul 
Frank W. Notcatoin. Baltimore: The Williaiiis Wilkins Company. 1010. 
xiv, 201 pp. ?3.00. 
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Becaueo the ficW la a focuft of atudy for poraoiis troiiicd In a number q{ 
traditionn] disciplines, popuinlion problems nro l)eing subjected to a con- 
vorgcnco of varied aiiproaclics and research techniques. In this advauciiig 
field ConlToUcd Fertility j by authors with difForent types of training, providea 
a model of monographic oxccHcnce both with respect to n\cU\od and with 
respect to importance of findings. 

A Hating of tho nicUiodological virtues of the study reads liko an outline 
of tonota advised in every course in methods of tCHCarch, but scklom heeded 
flo meticulouBly. Tirat in ovidenco is careful deniga of the study to flccuro tho 
doaired information; next, the gathering of data by an expert (Dr, Stix); 
noxbj tlm tlioiough aUtistical aualyais of data with wcU couHlructed tables 
and graphic forma for presentation of rosuUs; next, interpretation of the 
results both in refcronco to tho apecific inquiry and in reference to their 
broader implications; and finally, especially pleasing to the statistician, ap¬ 
pendices which explain proaedurca so precisely that nnyono could follow 
them and computo from siniilar data comparable pregnancy rates or ratios 
of ortectivencBfl of contraceptive teehiiiqucB. 

The most important epccific finding of the study ia that major attention 
should be given to the acccjUability of conbracoplivc inothods ratlicr than to 
the '{iotcniial cITcctu'cncaa of inothods when correctly used* Tho implication of 
this finding is that more fioxiblo clinic policies and programs aro needed. 
Other intorcsting findings aro suggestive evidence that thoro Ims Imon no dc- 
olino in biological fccandity aiuco 1800; that there is no IcHSGmngdf fecundity 
caused by the use of contraceptives; that the gioal dccliim in the birth rate 
has been offectod by tho inoroaso in use of folkwny rnetliods of contraception; 
and that birth control clinioa have played a rolativcly minor rdlo in diaaomi- 
nating contraceptive information in the United Staten. 

In keeping with tho broadening concept of tho content of popuinlion pro¬ 
grams, the authors use their ovidenco to point to the ncccsaity of other fea¬ 
tures than birth control in a realiatic population policy, They believe that 
the will to reduce fertility among the depressed groups of our ])opiilation will 
come only in response to broad changes in living conditions; that birth con¬ 
trol has small chance for bucccbb as an isolated movement, but instead should 
be an indispensablo part of an integrated crusade for better living. 

MAnoAnET Jarman Hagood 

TJniveraity of North Carolina 


PopidatiOTi, Birdifi, NoUfiahlB Dvaca^cs, and DenihSj aaac?rtbled for Now York 
N. y,; 1866-1938 —^l^lnnned by Haven Emeraon, M.D., and exe¬ 
cuted by Harriot B. Hughes, New York; Tho Dohninar Inatituto of Public 
Health, CoUoge of Phyaioiaufl and Surgeons, Columbia University, Janu¬ 
ary, 1041, 

One cannot help but be improsBod by tho mass of data contained within tho 
pages of this volume of tabulations. All but 12 of the 400 pages of tho com- 
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piled vital statiatica data for New Yorlc City are devoted to morbidity and 
mortality tabulations covering a 72 year period, Morbidity (for notifiable 
diseases only) and mortality data for each cause of death are presented in 
three basic'tabulations—^namely, cases of diseases reported by weekj deaths 
reported by week, and deaths by age and sex for the years that data have 
been available during the period, 1866 to 1038. 

Aoeording to the authors, there is no other aource of ^^authentio informa¬ 
tion for the vital statistics of New York City from 1806 to 1038.” This report 
therefore represents a unique contribution from that point of view, The tabu¬ 
lations are of unquestionable value for some purposes but other considera¬ 
tions make it difficult to make an appraisal of the data as a reference source. 
Perhaps the most serious of these considerations is the use of the 1929 Inter¬ 
national List of Causes of Death in presenting statistical data for the entire 
72 year period. Although the authors state that certain adjustments were 
made in nn attempt to maintain statistical comparability through the various 
decennial revisions of the International List, it is obviously impossible in 
many cases to preserve comparability when separate titles are used. There 
is, however, no evidence to indicate that the closest practical approach to 
comparability was not achieved, but it ia imrorbuimto that the authors did 
not discuss fully the manner and method in whicli the tabulations wero made 
in order to make the data as comparable na possible, 

Data were obtained from over 100 difTcreut reports in the preparation of 
this volume. While it is admittedly impractical to indicate fclio aourco of each 
figure in the volume, some reference should bo made to the original reports 
from which the data were compiled. 

In the introductory remarks, the authors point out the incomplGtonoHS of 
morbidity reporting, They also explain some of the rcasona for certain dis¬ 
crepancies between the weekly number of oases of discaso and the weekly 
number of deaths reported for the corresponding disease and state that, 
^^Errors of diagnosis, delay in reporting, and other factors involved in current 
records by weeks or months of the communicable discaaoa are respoiiBible 
for the Blight differences in the number of deaths ascribed to the disease on 
the two sots of aheets,^^ No specific mention, however, is made of an equally 
important cause, the fact that the two seta of weekly data do nob necessarily 
refer to the same population since there ia generally a variable period of lag 
between the time when a case is reported and when death ensues. This and 
the other limitations already mentioned make it impossible to calculate 
onse-falality rates on a weekly basis as one first Iiojjefiilly supposes in finding 
the weekly morbidity and mortality data arranged side l)y side. 

Ill Bummary, it may Im siikl that IKih report represents a worthy efTort to 
bring together in ono volume certain tabulations relating to ])0]nilation, 
birth, moibidity and mortality data. The eoinpihition is imt without its 
defects, but these might bo partially oveicome [)y a more tliorougli evalua¬ 
tion of tlio data. It is not possible to jn’e.sciit adequately vital data covering a 
long time period, without qualifying in detail Iho gaps udiich arc inevitably 
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present* It ia to be hoped that tho Authors in some future publicntion will 
present n. discussion of the iimiuicr in wliich Ihc data were compiled, tlieir 
BDurce, and limitatione. If this weraduUQ and published, pcrlmpa aa au ap¬ 
pendix, tho preAent volume would asaume grontcr value. 

llALDBaT h. Dunn 

U. S, Bureau of tho CeiiHiia 

ilfei/toda for MaHcid and Biolooical Sluiknh, by Ounnar Dnhl- 

berg. Now York: Intorncicncc Publishers, Inc. 1040. 232 pp. $2.76. 

In Ilia preface and iutroduction, the autiior luciUicina the increasing use aiul 
appreciation of atatiaticnl meUvoda in the medical and biological sciences. 
Tho desirability of extending tlm application of Btatistical methods is em¬ 
phasized. Tho book ia presented n« an elementary, non-mallieinnLicnl expo¬ 
sition of Btatiatical procedures to nsHist in furthering Hub much to be desired 
objcctivo. 

A pcniBal of this textbook will not lead most inedica] students in this 
country to classify it as non-mathcinaticaK It coutaina much in the way o[ 
elementary algebra and mathematical logic that will require on tho part of 
tho beginning student careful attention and considcrablo deternnnation if 
tliey are bo bo inaatorecL 

It would Imrdly bo poeeiblo to rcdiico further llic malliomatics included 
and givo much of an idea of the bases of statistical procedures. Tlio autlior’s 
'^GomproinisQ between tho demands of the niathoinatical slaljHticicui and the 
mathematical limitations of tlio medical and biological sliuleiit” compares 
well with the many attempts made to solve this problem m ilUistratcd by 
the numerous cloinontary textbooks on statisticB that Imvc appeared in re¬ 
cent years, 

The first three chapters deal with probability, combinations, and tlio bi¬ 
nomial theorem. Next come chapters dealing witJi methods of handling 
quantitative data, including tho caloulation of averages, tho inenaiirGmcnt of 
variation, tho comparisoii of aainplcs, and the evaluation of cortolatiou aa 
applied, in the main, to large samples. In diBCussing correlation, the tetra- 
choric coBffieient of correlation is briefly described, a somewhat unusual 
Boleotion for an elementary book. 

Tho methods of analysing qualibablvo data and of determining tho good¬ 
ness of fib are disouasecl, though additional practical applications of tho clii- 
squaro test might well have been included. Space is not dovoted to sucli 
subj ectfl qs rates, life tables and their constructioii, regiatratioii methods, and 
population problems goiiorally elasaified undor vital statialics. 

The book ia clearly \YriUon in m intoreaiinR stylo, and tho illustrativo data 
used should bo of intorcst to medical and biological Bludonts. 

CtAiUfl K, IIaumon, MiD. 


Dofcroit Department of Health 
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Sioiidical Methods Applied to ExperiTTients in Agriculture and Biology^ by 
George W. Snedecor. Ameg, Iowa: Iowa State College Press. Third Edi¬ 
tion. 1940, xiii, 422 pp. $3,75. 

Since the first editions of this book have been extensively reviewed, it is 
not necessary to deal with the main body of the text. In tho third edition, 
several additions have been made that are of considerable value. Two short 
sections have been added to the chapter on linear regression. These are en- 
titled, "Begression and rates/' and "The standard error of a forecast.” Tho 
title of the latter section may be mialeadlng to some in that tho section 
actually deals with standard errors of values that have been adjusted by 
linear regresaion equations. In many cases this is not strictly a matter of 
forecasting. It is unfortunate that there are mistakes in tho formulas of this 
section, On line 8 of page 122, has been omitted as tlio divisor of 
.a;> and in four places on the same page minus signs should be plus 

signs. 

The re-written section on "Test of homogeneity of variance in sevoral 
groups” ia extremely useful, as this ia becoming a standard procedure in 
many projects requiring statistical analysis. Another new eection has to do 
with transformations of data for tests of signiricancc. This ia also vor 3 " timely 
as there is undoubtedly a good deal of confusion as to tho need for transfor¬ 
mations and how they should be made. The explanations arc clear and logical 
and tho necessary tables are given. 

The chief addition to the book is an entirely now ohai)tcr "Design and 
Analysis of Sampling,” This is a subject wliich is not dealt with in inost books 
on statistical analysis and there Bccins to have been an impresHiou that mod¬ 
ern statistical methods, as oxcmpliricd chiefly by tho analysiH of variaueo 
technique, do not have a direct bearing on sampling prQl)l0inH. Bnc<lGC(ir 
illustrates how the principles of tho analysis of variance tl^row a groat deal 
of light on problems of this typo, This chai)tor is excellent; llio only suggoH- 
tion that might bo made ia that stricter editing of tlio first few pages W'ouki 
have contributed to greater clarity of atatemeut, 

C. n. CiOULDKN 

Dominion Rust Research Laboratory 
Dominion Department of Agriculture, Winnipeg 


Sialislica Economim con Rifcrimcnii alia Organizzazionc c aJlc Fonli^ by Clid- 
vanni Laaorsa. Cedam: Casa Editrico Dott. Antonio hfilani. rrulovii: 
1040, vii, 405 pp. 03 lire. 

This textbook has apparently tlio following fjbje<'Uv(‘s: 1) to list and de¬ 
scribe tho principal oflicial Hources of data hIhjuI tin* (‘c.jinoijiic r(‘souri:(‘H aiul 
activities of Italy and other countrieH; 2) to (loiisidin’ rrilb-nlly the vidiclily 
and comparahiUty of data collected in different eountrien; and 3) to outline 
some very olcmontary tcchuique.s of HlaliHticul elaboration td the dulu. These 
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objectives ore suiTicienUy well realixcd in the exponitb^n t>f tlio subject lunttor 
which is ficgregatod under two main headinj^s: ccuRUfi of economic enterpriaeB 
tincl fitniiatica ot economic ncLivilicH. The first pnrl in concerned with the 
mctliods employed in nurveys of iiRricnHuro nml industry. The cenRua forms 
devised by the Inicruftlionnl lufitilulc of SUtinlirw are presented in dotsil 
together with the modificaltcma introduced in cerUin counlrioa. The results 
of the census taken about IDIJO in 21 countries arc roinimred rolntivo to land 
in use, and livestock. With reforonce In industry, the dincURHinn oculerB prin- 
cipally on the methods and rcKulU of tko Ualinu coummcH of 1027 and 1037- 
39. Some compnriflonfl of a very ftonernl nature arc made witli tlio recent 
findings reported in other Gountries. The Hccnnd jmrt of tbiH work is devoted 
to the measures of ilucUiatiouH and trends in Hlocka <d goudn, money, prices, 
consumption, and uitcrnalional caiiimercG, In Uuh Hcction much emphasis 
is given bo the need for earoful scrutiny of the reported data because of the 
■well-kiiown incousistencicB manifest in the tcchuirpma of collecting Bucli in¬ 
formation. Tho author evaluates clearly the merits of several praecdurea to 
render more meaningful tlic available data and coinptiriHons between coiim 
tries. To tins end, reports and Btiulicu published under Iho ansjiicen of the 
League of Natioufl or of tho Intcrnalkuml luslitutc of yiatinticB are reviewed. 
The findings discussed are fuinilinr to iuobI atudents of economics ))Ut some 
tabulations particularly those relating to the food sui^plica of Italy deserve 
to bo glvon greater attention !u view of the prcHcnt international conilitionH, 
Laeorsa^a figures bring out that from 1022 to 1037 Italy succeeded in reduc¬ 
ing ite food roquiroinents from foreign countries, and that wliilo Iho situation 
with rotorenco to supplies of carbohydratos and protein was in 1037 not un¬ 
favorable the need for foreign fata ban contiuaod to be the weakest point in 
Italian economy, 

Although the author's attontion is focussed mainly on the status of Italian 
atfttiatlca, ho has also taken into account the progrcBB of ideas on tho subject 
in otliOT countries, Within its limits as an olemontnry treatment of tho initial 
UBpccte of Btatiebicai technique this textbook is of tho first order. It does nob 
inGludo, however, a bibliography. 

Actonio Ciocco 

National Institute of Health 


Punched Card MeihodsinSchniiSic Com}mi(\lion^ by W- J. Eckert. New York: 
The ThoinaB J. Watson Astronomical Computing Bureau, Columbia Uni¬ 
versity. 1040. ix, 130 pp. 

A long-felt need for an exposition of tho atatisticnl (as n])poHed to Llio no- 
OQUiiting) possibilities of punched card equipment ia imrtially flaUnflcd by 
this able, samowhal apccializcd nionograph. 3^)r. Eclcort, now Director of the 
U. S. Nautical Almanac OfTico, at tho Lijiio of writing represented Columbia 
University's Astronomy Department and Ilutlicrfurd ObsorvatoTy on tho 
Watson Bureau, which is jointly sponsored by tho American Astronomical 
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Society, the International Business Machines Corporation (whose president 
is Thomas J. Watson), and Columbia University. Inevitably, the non- 
astronomioally inclined (including the reviewer) will find some translation 
necessary in applying these methods to their own research; nevertheless this 
monograph contains the best statement of the basic operating principles of 
the Hollerith punched card method, and the best aummnry of available 
equipment and of the tasks it ia dosigned to perform, of which the reviewer 
ia aware. 

The general reader will find especially helpful the suggestions for short cuts 
and more efficient use of various pieces of equipment, special sorting tech¬ 
niques, and the careful exposition of the method of progressive digitiiig 
(whereby product sums may be obtained quickly and inexpensively from 
sorter and tabulator, if the individual products are not required). Also of 
general interest arc: the construction of card files which constitute tables of 
tabular functions, the use of the multiplying punch to perform LaGrangian 
interpolation and of the tabulator to accomplish interpolation by differences, 
the multiplication of series, harmonic analysis, and numerical Integration, 
The chapters entitled ^^The Calculations Involved in the Construction of 
Catalogue of Photographic Star Positions,'^ "Stellar Photometry,” "Numeri¬ 
cal Lunar Theory,” and "The Computation of Planetary Perturbations,” 
arc likely to prove somewliat esoteric, however. 

The description of the various punched card inachiiica and their plug¬ 
boards is good, though brief, and ia sufficiently modern to include the Colla¬ 
tor. The Bureau is evidently not equipped with an alphabetic tabulator, but 
this is not surprising in view of the special nature of its work. For those work¬ 
ers who require the greater versatility of the alphabetic as opposed to the 
numeric tabulator, the slight mention of the former will be a disappointment, 
Bocauso of the similarity of the two machines in principle, this ia not, how¬ 
ever, a major omission. In the roviewer^s opinion this ia a "must” book for 
any statistical bureau using Hollerith equipment in soicntifio work. 

Fuangis McIntyjie 

Indiana University 


Gvaflis^ Horn To Make and Use T/iewi, by Herbert Arkin and Baymond B. 

Colton. New York: Harper <fe Drothers. Bevised Edition. 1940. xvi, 236 pp, 

$ 3 . 00 . 

The 1030 edition of this book was reviewed in the September, 1036, issue 
of this Journal. The changes in the new edition arc minor and relatively 
unimportant. A five-page chapter on graphic layout is added to improve the 
continuity of the early part of tho book, A few new charts arc included, but 
the numbering has not been disturbed since these arc assigned numbers 7a, 
38a, etc. Although tho chaiigea made nre generally in tho direction of im¬ 
provement, in pjacca tho facing page has been shifted so that the discussed 
charts are inconveniently placed (notably sec pp. 66-66). 
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This book fills a distinct nicho in tho bUUhUcaI litcraturo, It ia eimply 
writton ftiid covers ns wide a range of topics ns any portion other tlinn the 
Qjcport ifl likely to find of intcrcat. The cmphwRiB ia on chart construction Rnd 
from the point of view of clcinGtitnry practice it has no equal in IhiB respect. 
The intended character of tho book is such that the rcaaons for using pro¬ 
cedures arc included only if they can bo stated Rimply. Therefore, parts of 
tho book ftte Icbb thorough than the clmrt diwcuBaiou in elementary textbooks 
on statistical method. 

Soveral ncoompliflhmenta may properly he expected from n book on graphs 
--notably, illuatraliona of types nml explanation of tlioir uhch, comparative 
ttdvniitagea of different types, Urn beat inclhotla of cojifitruction, rccogjiitiou 
of illuaioa, and presentation staiidarda. The book in review Hcnrcoly touches 
on the illusion problom* Onataiidarda the ID15 codificalLon iw appealed to, 
and no reference ia made to the important work of rcceat 3 'cats douo by the 
American Society of Mechanical Kngincera, the Amcricau »Society for Testing 
Materials, and the American Standarda Association, Tlic comparative ad¬ 
vantages of difToront charting methode are given too Httlo contiiclcration. 

Elmeu Cl Bn ATT 

Lehigh University 


Building Cycles and Iho Theory of hmsimonly by Clarenco D. T^ong, Jr. 

Princeton, Now Jorsoy: Princeton UiiiveraiLy Prc^^fl, 19*10. xvi, 23D pp» 

S 2 . 60 , 

Tho current importanco of atudying tho great cycles of buHinosa activity 
whiab seem to characierir/O certain iiuluatrica is widely recognised, but those 
who havQ attempted such studies have found great didicuUy in ))ringing the 
noceasary mafcotiala togotlior. This book will bo welcomed by Btudenta of 
cycles aa a real contribution to the literature on tho subject. As tlic basis of 
hiB study Dr, Long has made au exhaustivo Bcatcli of tho literature of the 
field, and ho has presented tho outstanding points in Buminary form in this 
volume. Ho has also mndo now compilations of data from original flourcca 
and ho ropreaents three sots of long-term building data, namely: Annual 
indexes of value of five classifications of building, 1808-1935; aiuiunl indexes 
of number of three clasaificationti of building, 1850-1936; and a mojithly 
index of buildingj 1808-1940, Tho theory of investment is handled ns a de¬ 
velopment of tho j'livestment-consumption interaction, with attaiiticm to 
many factors, including olaafciciby of domand for housefl, the growth of spec¬ 
ulation, the inoreasQ in the uao of mortgage credit, and the asBOciation of 
cycles in building and stock prices. 

Numerous in&tancGB of conflicting opinions or doubtfvd conclusions arc 
cited and both sides of tho questions aro anftlyv.ed, Tho treatment of the 
many questions is such that tho rcadot should bo encouraged or inspired to 
undertake further study. Tho paragraphs, for oxamplo, on “Tho Lag of 
Building Eccovory/' “Tho Load of Building in Eopressjona,^ and “Why 
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Cyolea in Building are Loug/^ suggest many fields for worthwhilo investiga¬ 
tion. The difficulties regarding sfcatisticB, particularly those of coats, are 
pointed out, and the author is careful to indicate that he does not expect 
too much from his statistica. For the economist and for the practical business 
man, who wiah a summary of the work that has been done with now material 
expanding the work and bringing it up to date, together with well applied 
straightforward analyses of the factors involved, this book will serve a long 
felt need. 

John R. Rigqleman 

General Land Office 

U, S, Department of the Interior 


Great Britain under Protection, by Frederic Benliam. New York: The Mac¬ 
millan CompanJ^ 1941. xvi, 271 pp. $2.60. 

Dr. Benliam'a book is one of a scries which is planned to cover the recent 
tariff history of the principal European countries. The scries is sponsored by 
the Carnegie Endowment for International Peace and is edited by Dr. 
Florinaky. Aa judged by this first volume, students of international trade 
and finance policy should find the scries to bo a helpful source of information, 
The book deals mostly with events eince 1931. According to the author, 
Great Britain became definitely protcctioiiiat with the Import Duties Aob 
of 1932, The shift in British policy from free trade to protection is presented 
in the first chapter as a rather auddeu change precipitated by the world-wide 
depression. The analysis, liowovcr, of the British tarilT and other forms of 
protection in the next two chapters indicates that several significant clianges 
occurred prior to that date; namely, the McKenna Duties of 1016, the Dye¬ 
stuffs Act of 1920, the Key Industry Duties of 1921, the Sugar Subsidy of 
1924, etc. These changes were primarily connected with national defense—a 
factor which tlio author faila to diaouss in chapter one. 

A short discussion of British tariff-malcing provides an intoresting contrast 
with American practice, Changes in. the tariff are made mainly by the Import 
Duties Advisory Committee. The account of imperial preference and the 
British trade agreements establishes several important points; namely, the 
limited po 5 ,sibilitieg of confining trade within the Empire, the British insist¬ 
ence on most-favored-nation rights which prevented the formation of low 
tariff unions among various countries, and the signature in 1038 of the Anglo- 
American trade agreomonb which indicated a turn towards a more liberal 
trade policy. Protection with regard to the iron and ateel induatr}'^ and agri¬ 
culture is analyzed in detail in chapters VII and VIII. The other three chap- 
tors are devoted to monetary policy, economic recovery, and to concluding 
statements. A useful statistical appendix is included. 

Tho autlior concludes that British trade and exchange policy improved 
temporarily the export situation, that the tariff assisted British economic 
recovery, and that ^‘thc main cause of the recovery was perhaps the low 
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prices (if imiHirtcHl (p. 247)- Thifu Bimlymji nf Hritwh rocovory, 

Hl>eciiv!ly of Uie lAlis of monrtl^ry j^iliry, iK»t 5^f*m lo Iho re¬ 

viewer, It certainly i« nut im|iro\rd Utc uui^upiH^trkd cnninicnUs of the 
ftulhor wilh l-n dnllRt drvitluBli'in (p- IfiO ftnd by Iho unmodoraU 

rcpeUUon nf Ibt^c comiucnii^ by Ibe edibtr. 

(*urro«n li. James 

Ohio SUto Univereiiy 


Afnpa of •^dccif.d Indudrim Wrprirffd nl f/jr of iSf/iiiii/od«rcii, 1037, 

Wiifshiuglou: U. Buriau of llic tVn?ni«- pp, $ldHK 

Thin in a (otio ciniinniing UT nm)>H for ivvlrc(i-d IrndioK no^mifftclming 
induftlricSj uuUbly Uwh^o. af parlicuJftr iinpnrUnce to the imLicuml defonse 
program. The iiinppJng of the iMeleclcd indirntries rci^uUed from n (^oopcrnlivo 
Etudy by UvBliuroivvt of the nnd the Bureau of AgruMdtural Econom* 
lc5. Maps far aoino of the iodualrieN wore prepared at the rcc|Ucat of tlio 
Adviaory ComniiEBion to the Couueil of Natioiml Dofimf^c- 
Threo maps arc preaentod for each ol 3P mduwtrieH, The firt^t map ahowa 
iho distribution of Iho eaUblialunonla in the aelccLed imluHlryj by countiw. 
The Bficond maj) ahows tho ftj>proximalc number of industrial wage earners 
employed in Iho particular iuduatry by (jounlioft, aa uuUcaUd l>y ahftdingor 
ruling for fivo catogorioa. T1 )d third map a)uw« Iho ai>i)rr>ximftte aizc of the 
iaduatry in latmfl of dgllara of value added hy umimfaelurc, again tor fivo 
class groups. 

The limitfl for tl\o wngo-earaer and value-added categuriea Imve been act 
mio enough so that information can bo given for all caiuilicH in whicii an 
induBlry ia represented without running afoul of lUe diaclonurc rule which 
forbida fcho Bureau of tho Gouaua to roveal Iho data of a given cHtnbUHlinicot. 
In apSto of this rule tho Bureau haa boon able lo present figurea winch show 
tor all parts of fcho country whether nu industry in of minor, Huudb medium, 
conBidorablo, or great importa)me. Such efforts will doidjlloBsly result in 
much wider use of tho rcgioim! data, 

There ia printed at the side of each map, with a fow GXcopUona, tho name 
of ovory county for which data aro indicated. The county names (listed by 
fltafcea) are mimborcd and corresponding numb era aro printed besida each 
covmty area shown on fcho map, except for certain unintentional omissions 
and except for mduatricB bo widcBprend thalQuch detail cannot be prc.sented, 
Tho county numbering aystem is not tho same on the threo maiw for Homo 
induatrios. It would have been easier to follow tho set of maj^B in these cases 
to obtain tho information available, if U had licon paaniblo to identify each 
county by tlio same number. In soino cascH two or more adjacent co\nUics 
aro grouped togeihor as a singlo shaded or ruled area on tho wagc-caruor or 
value-added maps. It is important to note in aiicli eases that each of tho 
oountios, ratlior than the combiucd group, faUs in tho indicated category. 
This and ethor explanatory inforiimtion on tho use of tho maps should have 
been iaoludod. 
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The mapa in this folio are useful to show at a glance the relative concen¬ 
tration and dispersion of establishments in the selected industries; also to 
show the relative employment and production in these industries. The mapa 
should be of especial value to those who are concerned with problems regard¬ 
ing the location o£ indufltries. Mr. Harold D. ICube of the Bureau of the 
Census and Mr. Balph H. Danliof of the Bureau of Agricultura] Economics 
should be congiatulated for planning and developing such a useful folio of 
maps. 

Obcati L. EndiiEu 

National Ueaouroes Planning Board 


Tinresiriclie en tiwpYijB {Tin resdriciion and tin price), by M, J. Schut. Haar¬ 
lem: De Erven P, Bohn N. V. 1940, xii, 116 pp, 

Most of the quantitative studies of the laws of supply and demand of raw 
materials relate to agricultural products. The present study of the dynam¬ 
ics of the international tin market is very welcome as an extension of the 
methods of these studies to a mining product. 

The purpose of the investigation is to provide a quantitative basis for es bi- 
mating the effects of the international tin restriction scheme, which has been 
in operation since 1931, on the level and stability of tin prices. To that end 
a systematic study is made of the factors detOTmimng consumption, produc¬ 
tion, and the price of tin, using statistical scries usually beginning about 1020 
bub in some cases going back to 1904, 

The demand for tin appears to be dopendeut to a greater extent on the ac¬ 
tivity in the various industries in which it is used than on its price. This con¬ 
clusion, already suggested by the small contribution of the cost of tin to the 
cost of the principal final products, is confirmed by multiple regression analy¬ 
sis. 

The price of tin is mainly determined by the size of world tin stocks, with 
the rate of increase in stocks exercizing a subsidiary infiuence. The explana¬ 
tion of tho influence of the volume of production, required to complete tlio 
picture, meets wibJi considerable dilHculties which are conneoted with differ¬ 
ences in degree of mechanization and in reaction to prices as between tho 
several tin production processes. 

In the various sbabisticnl analyses the render is Boxnetimea left with a choice 
between two or more mutually exclusive explanations. The alternative theory 
explaining production essentially ns carried out ^'on order*’ and therefore 
cliiecbly determined by demand indeed makes changes in stocks an irrelevant 
random variable, and is thereforo incompatible with the important rdlo 
properly n,ssigncd to fluctuations in stocks in the mechanism of the market. 
Similarly, in tho explanation of tin consumption, a table giving tho propor¬ 
tion of total coiiaumption assignable to automobile and tin-plate production 
as less than 50 per cent is followed by a regression analysis making fluctua¬ 
tions in production in these two lines responsible for all fluctuations in de¬ 
mand other than those due to changes in price. 
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The (IjHruwion uf the influe«ei> nf thi^ in very iimiruclivo i 

in that it illuwtrwlrHH. iv lyi>e «wnietti wlurh lh«[» c,*hly t0.^wrm when thu | 

RUUntical h^m U ^efickiil in rrrUin Oiic rathfr unccrlftiti cocifi- 

cioutj lh« clanlidty of nup]»ly, in p!,\\&n p^vrml trnintivi? vflhmHi in order lo 
Bhow that the pnrlicular ronrhiT^inn ilrin^n if^ valid (nr a wide ran^e (d valuw 
ftjwumed hy thin encffineiU- Thc' conrUidnii h Ibat in the of the re- 

ftlricUan «cho[nc the tin |irirc would have remained for m oral years on a 
level unrernuncralive at leant for tin? not completely nterlmnised producera. 

Tjai.uSci KnOI'MANft 

Princeton Uiuvcr?vily 


Siwilkn of the Food UcHoreh /niefiinfr, SUmfurd VnuTtMly, Cfdi/ornt«. 
‘‘World Wheat Survey and OulUmh, Hcjito.ailier lU lO,*’ hy ll<>lcu C. Fnrnth 
wortli nnd Y, P, Tiinoahouko. Voluino XVII, Kmnhcr 1. Snplomlior, 1910. 
pp, 1-38. 75 cenU, 

“Wheat Sub&uruftlion and Kxport«, The Ksperience (if 1038-30/’ hy V. P, 
Timaahenko* Volume XVII» Kuniher’i, Ochiher, IIVUK ]>p. 3h 110. 51.00. 
"Price Iklfttiona of Liverpool Wheal Fulurmi With Special Uefcronce lo the 
Doccinbar-March Spread/ hy Sidney llooft and llolhrmik Wtirkinft. A^'oh 
uma XVII» Number 3. Kovomber^ lOU). pp lOl-Mh $1.00, 

"The World Wlicat Situation, 1939-40, A Iteviow nf llie (Vnp Year/^ by 
JoBcphS. Davifl, Volume XVII, Number 4, llccombcr, 1910. pp. MS-220. 
$1.26. 

Two q( tUofie monographs deal with the w'orld wl^eal Hiluatiun daring the 
crop year 1039Hi0, TUeao annual objcctivo Hludies nro of great Horvice to- 
wflrdB the understanding of market phenomenn and especially of price move¬ 
ments. In this particular year the largci carry-over and eruji, the now great 
war, domination by a fow govornmcntal agcncicH, and unprcdicled chonges 
in crop conditions both in Argentina ami Iho Uaitod Stales were faetora of 
major importancQ iii the history of tlio crop year. The problem of accurfito 
advance (3atimatGa of world supply is dramoUcally illustralcd hy both private 
and oflicin! data for 1040. On the avciago Iho CBtimatos for 1933* 38 clmngcd 
little as the seasons advanced, but the Dccoinbcr 1030, estimates were only 
two-thirda or Icsa of actual harvests. Other marked changea in osliuialca arc 
noted for 1017, 1020, and 1930, This is one important source of explanation 
of seasonal price (luotuatiouB that occur in the grain mnrkcta and that I 
discussed before tho Aesaoiatlau meotiug at Chicago in December 1940 
{Journal of Markcling^ April, 1041). 

Tho other two monographa deal with spocial phaacs of wheat-mavkob 
phenomena. Timoahonko dcacriboa and ovaUmlce tho many govcrmuoiih in¬ 
terventions and the various sobomes of wheat aubsidixatlon as they actually 
oporatod in 1038'30. The two previoiiB years had 8ho^Yn liiilo in the way of 
governmental control apparently beenuRe of short w'orkl crops, but in tho 
year here under study practically all principal countries rC'Oatablished their 



■Book Reyibtyb 


321 


controls. That competitive subsidization would have continued at high cost 
in 1939-40 appears likely had it not been for the European war. Some sub¬ 
sidization did continue, but in modified form. Timoshenko concludes that 
the experience with competitive export subsidization in 1938-39 gives littlo 
support for this approach to tho problem of export surpluses of wheat. One 
is reminded, also, of Woodrow W'ilson's remark in 1008: ^^llogulation by com¬ 
mission is not regulation by law, but control according to the discretion of 
governmental offioiala,^^ 

HooB and Working present another oxcollcnt example of statistical anal¬ 
ysis of price movements and relationships. Their study of Liverpool wheat 
futures supplements an earlier study of Chicago futures. The present re¬ 
viewer finds, however, that in some respects this study leaves him cold. 
Market price in a market of this sort must be the result of decisions of buyers 
and sellers. At best, the moderate correlation found between certain meas¬ 
ured supply-Bnd-demand conditions and price relations is indirect evidence 
that buyers and sellers were led to their decisions by these conditions. 
Whether or not buyers and Boilers really uae these criteria could perhaps bo 
answered more directly by the large operators themselves. Perhaps, how¬ 
ever, the purpose of the study is to show what tho authors believe '^should” 
be considered by buyers and sollors. If that is the purpoee, then the study 
seems to me still wider of the mark. I hope that some day students of market 
price can find a method of direct measurement of the things that lead in¬ 
dividual buyers and scllora to make specific transactions. Once such informa¬ 
tion becomes available it may be possible to understand market phenom¬ 
ena. 

Roland S. Vaile 

University of Minncaota 


Warlitnc Control of Prices, by Charles O. Hardy, Washington, D. C,i The 

Brookings Institution. 1940. x, 216 pp. $3,00. 

In this study, Hardy has given us a thoughtful and lucid analysis of war¬ 
time price problems; it should be welcomed by noii-technical readers as an 
intelligible survey of a difficult subject and by economists as an admirably 
balanced account of price control policlea. The reviewer recalls no other book 
in the past decade, with the possible exception of Slichter^s Towards Stahiliiy^ 
which has the same combination of sound Bcholarship, extensive coverage, 
popular style, and avoidance of a doctrinaire position. Intelligent people 
with no baolcground in economic analysis ask with increa.'^ing frequency for 
help in understanding price and fiscal problems and the proposals for govern- 
mont action in the area. Hardy's book seems to bo an almost perfect answer 
to such questions, 

A seven teen-page introduction, which might well bo reprinted in pam¬ 
phlet form for wide distribution, contains a sum nary of the analysis on 
problems in price control presented at length in Part I, Successive chapters, 



